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BOOKLET  OF  VIEWS  WILL  BE  IS- 
SUED DURING  THE  YEAR  SHOW- 
NG  THE  VARIOUS  COLLEGE  BUILDINGS 
AVD  ILLUSTRATING  THE  PRACTICAL 
W)RK  OF  THE  INSTITUTION. 


Michigan   College  of  Mines 

GENERAL  STATEMENT 


The  Michigan  College  of  Mines  was  established  by  an  act  of  the 
Legislature  of  1885.  The  Act  was  entitled:  "An  Act  to  establish 
and  regulate  a  Mining  School  in  the  Upper  Peninsula."  The  Act 
Tested  the  government  of  the  institution  in  a  Board  of  Control  of 
six  members  appointed  by  the  Governor  of  the  State.  Two  mem- 
bers of  the  Board  are  appointed  each  alternate  year  to  serve  six 
years. 

Sec.  5  provided  that;  The  course  of  instruction  shall  embrace 
geology,  mineralogy,  chemistry,  mining,  and  mining  engineering,  and 
such  other  branches  of  practical  and  theoretical  knowledge  as  will, 
in  the  opinion  of  the  board,  conduce  to  the  end  of  enabling  the  stu- 
dents of  said  institution  to  obtain  a  full  knowledge  of  the  science, 
art,  and  practice  of  mining,  and  the  application  of  machinery  thereto. 

The  school  was  opened  for  the  reception  of  students  Sept.  15, 
1886.  Its  establishment  and  the  earlier  appropriations  for  it,  were 
to  a  very  large  extent  due  to  the  great  interest,  the  foresight  and  the 
energy  displayed  on  its  behalf  by  the  late  Jay  A.  Hubbell,  of  Hough- 
ton. He  donated  a  large  portion  of  the  site  occupied  by  the  College, 
and  during  his  life  spared  no  effort  to  further  its  aims,  or  to  help 
it  toward  prosperity. 

It  will  be  seen  that  the  institution  is  closing  its  i6th  year,  yet  it 
can  point  to  successful  graduates  in  almost  every  mining  district  of 
North  America.  Most  of  its  students  have  been  from  Michigan, 
since  it  is  a  Michigan  institution,  yet  it  has  trained  men  from  all 
parts  of  the  United  States,  and  from  a  number  of  foreign  countries 
in  both  hemispheres. 

The  concentration  of  effort  on  the  training  of  Mining  Engineers, 
the  location  of  the  College  in  a  district  where  its  students  live  in  a 
mining  atmosphere,  together  with  its  special  methods  of  instruction 
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used  in  the  gold  and  silver  mines  of  the  United  States.  It  is  far 
more  than  double  the  horse  power  employed  at  the  World's  Colum- 
bian Exposition  at  Chicago  in  1893. 

Beside  the  plants  at  the  mines  there  are  the  necessary  docks, 
railroads,  mills  and  smelters.  To  all  the  student  has  access,  and  he 
is  required  under  the  direction  and  supervision  of  his  instructors  to 
visit  and  inspect  these  plants  and  their  operations  at  proper  times 
during  his  study  here.  By  being  in  such  a  district  and  being  required 
to  use  its  opportunities  as  he  is,  the  student  breathes  from  his  arrival 
an  atmosphere  in  entire  harmony  with  his  present  and  future  work. 
He  is  continually  inspired  by  observation  of  and  contact  with  men 
who  have  achieved  success,  in  the  line  for  which  he  is  training. 
This  location  together  with  the  practical  methods  of  training  em- 
ployed, account  for  the  remarkable  fact  that  of  178  men  graduated 
op  to  this  time,  but  three  have  left  engineering  for  other  pursuits. 

The  methods  of  instruction  include  the  ordinary  lecture,  text- 
book and  recitation  work,  supplemented  in  every  department  by 
problems  drawn  as  far  as  possible  from  actual  practice.  Because  the 
successful  engineer  must  be  a  man  whose  judgment  of  things  is  well 
developed,  laboratory  methods  of  instruction  are  given  great  prom- 
inence. These  include  the  trips  of  inspection  to  the  mining  plants 
in  the  vicinity,  and  the  field  and  laboratory  courses  in  which  the 
student  works  with  his  own  hands  rather  than  watches  the  opera- 
tions of  some  one  else.  In  much  the  same  way  as  the  clinic  serves  to 
instruct  the  medical  student,  the  inspection  trips  under  the  charge 
of  the  professor  serve  to  train  the  mining  student.  But  the  medical 
student  if  he  can,  gets  in  addition  to  his  clinics  training  in  a  hospital 
where  under  the  proper  supervision  he  begins  actual  practice.  So 
the  student  taking  a  mining  engineering  course  should  have  his 
actual  practice  in  the  field  or  in  properly  arranged  laboratories.  This 
the  College  endeavors  to  give. 

The  facilities  afforded  for  inspection  trips  and  field  work  by  the 
location  of  the  College  have  already  been  mentioned.  It  is  obvious 
that  actual  commercial  operations,  such  as  are  witnessed  on  the  in- 
spection trips  to  the  mining  plants,  afford  most  forceful  illustrations 
of  the  applications  of  principles  which  may  be  presented  in  text- 
book or  lecture.  Necessarily  also  the  nearer  the  field  or  laboratory 
practice  is  made  to  conform  to  commercial  requirements,  the  more 
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tions  governing  the  choice  of  courses  under  this  system  are  given 
with  other  regulations  of  the  College  on  a  subsequent  page. 

The  methods  outlined  above  are  not  schemes  which  have  been 
carelessly  thought  out  and  hastily  adopted.  They  have  developed 
slowly  in  the  earnest  effort  of  those  interested  in,  and  responsible 
for  the  institution  to  solve  the  problems  presented  to  it,  and  to  build 
tip  an  efficient  system  of  training  mining  engineers.  Up  to  the  pres- 
ent time  they  have  stood  the  test  of  use  very  satisfactorily. 


BOARD  OF  CONTROL  OF  THE  MICHIGAN 

COLLEGE  OF  MINES 


William  Kelly,  Vulcan,        -      -        -        . 
Elbridge  Gerry  Brown,  Calumet, 
Walter  Fitch,  Beacon,        -       -      -        _ 
Horr.tio  Stuart  Goodell,  Houghton, 
Hon.  John  Monroe  Longyear,  Marquette, 
Hon.  Thomas  Bree  Dunstan,  Hancock, 


TERM    leXPZSSS. 

June  9,  1903 

June  9,  1903 

June  9,  190S 

June  9,  190S 

June  9,  1907 

June  9,  1907 


President  of  the  Board  of  Control Walter  Fitch 

Secretary  of  the  Board  of  Control Fred  Walter  McNair 


iS  Middgam  Cottle  cf  Mimes 

RALPH  CLARK  WORKS,  B.S.  (Michigan  Colkge  of  Mines), 
Instructor  in  Chemistry  and  Metallurnr. 

ELMER  D.  GRANT,  BA.  (Colgate  University).  M^  (UniTersity 
of  (Chicago), 

Instructor  in  Mathematics  and  Physics. 

NATHAN  SANFORD  OSBORNE,  E.M.   (Michigan  CoUcge  of 
Mines), 

Instructor  in  Biathematics  and  Physics. 

FREDERICK  EUGENE  WRIGHT,  Ph.D.,  (University  of  Heid- 
elberg), 

Instructor  in  Petrography. 

WILLIAM  ALFRED  TUCKER,  S.B.  (Massachusetts  Institute  of 
Technology), 

Instructor  in  Mining  Engineering. 

HENRY  MAX  GOETTSCH,  M.S.   (Sute  University  of  Iowa), 
Instructor  in  Chemistry  and  Metallurgy. 

CHARLES  DUVAL  HOHL,  B.S.  (Michigan  College  of  Mines), 
Instructor  in  Mathematics  and  Physics. 

ROBERT  WARING  WIELAND,  B.S.    (Pennsylvania   State  Col- 
lege), 

Assistant  in  Mineralogy. 

ALEXANDER  McROBBIE, 
Assistant  in  Civil  and   Mining  Engineering. 

LOUIS  CHESTER  PEARCE,  B.S,  E.M.,    (Michigan  College  of 
Mines), 

Assistant   in    Mechanical   and    Mining    Engineering. 

GEORGE  A  ARNOLD,  B.S.,  E.M.  (Michigan  College  of  Mines), 
Assistant  in  Mechanical  and  Mining  Engineering. 

THOMAS  LeBRETON   MACLEOD, 
Assistant  in  Physics  and  Mining  Engineering. 

CARROLL  RALPH  FORBES, 
Assistant  in  Mechanical  Engineering  and  Physics. 
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CHARLES  ISnUJAlf  WRIGHT. 
Assistant  in  Geology  and  Minetalogy. 

KNOWLES  BURDBTTE  SBHTH.  RS,  EJL  (Michisaa  Collie 
of  Mines), 

Assistant  in  Geoiogy  and  Minexalogy. 

ANTHONY  FRED  BENSON. 
Assistant  in  Chcmistiy. 

FRANK  BROWN  WILSON. 
Assistant  in  Chemistry 


OTHER   OFFICERS 


HENRY  GIBBS. 
Purchasing  Agent  and  Stxpplj  Clerk. 

MISS  CLARA  PENBERTHY. 
Stenographer. 

HARRY  SHARP, 
Accountant 

ANTON  LANGE  WINCKLER, 
Engineer. 

MAXIME  MORIN. 
Carpenter. 

FREDERICK  CHARLES  STRASSER. 

Janitor. 

WILLIAM  JOSEPH  HILLENBRAND, 
Janitor  ef  Chemical  Laboratories. 
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Fred  Wai^ter  McNair,  President. 


George  Augustus  Koenig. 


Arthur  Edmund  Seaman. 


Frederick  William  Sperr. 


James  Fisher,  Jr. 


OzNi  Porter  Hood. 


Frances  Hanna  Scott,  Secretary. 
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Been,  John  Theodore,  B.  S.,  E.  M.,  i8g6.  Explorer  with  £. 
J.  Longyear,  Ribbing,  Minn.  Draughtsman,  Boston  and 
Montana  Consolidated  Copper  and  Silver  Mining  Co. 
Assistant  Engineer,  Butte  and  Boston  Mining  Co., 
Butte,  Mont.    Engineer,  Compania  Minera  de  Penolei. 

Mapimi,  Durango,  Mex, 

Blackwell,  Frank,  B.  S.,  1897,  E.  M.,  1898.  Chemist,  Com- 
monwealth Mine,  Commonwealth,  Wis.  Mining  Engi- 
neer, Oliver  Mine,  Mountain  Iron,  Minn.  Mining  En- 
gineer, Vermilion  Iron  Range,  for  Oliver  Iron  Mining 
Co.  Bly,  Minn, 

Blair,  Arthur  Eddlmund,  E.  M.,  1898.  Engineer  and  Chem- 
ist, Commonwealth  Iron  Co.,  Commonwealth,  Wis.  En- 
gineer and  Draughtsman  Washoe  Copper  Co.,  Ana- 
conda, Mont.  Engineer  and  Chemist,  Carissa  Gold 
Mining  Co.,  South  Pass  Cit>,  Wyo.  Mining  Engineer 
with  Chas.  W.  Clark,  Butte,  Mont.  Mining  Engineer, 
Boston-Montana  Mining  Co.,  Butte,  Mont.  Butte,  Mont 

BossERT,  Otto  Henry,  E.  M.,  1891.  Student  at  the  Berg- 
akademie,  Freiberg,  Saxony.  Assayer,  Bingham  Can- 
yon, Utah.  U.  S.  Deputy  Mineral  Surveyor  and  Min- 
ing Engineer,  Salt  Lake  City,  Utah.  Superintendent, 
Bullion  King  Mining  and  Metallurgical  Co.,  Idaho 
Springs,  Colo.  Superintendent,  Raven  Mining  Co., 
Uintah  Indian  Reservation,  Colton,  Utah. 

Colton,  Utah, 

B.'TSPORD,  Charles  Ward,  B.  S.,  1900.  Engineer,  Trimountain 
Mining  Co.  Engineer,  Trimountain  Mill.  Engineer, 
Centennial  Copper  Co.  Calumst,  Mich. 

BoTEFORD,  Frank  Philip,  E.  M.,  1900.  Assistant  Engineer,  At- 
lantic Mining  Co.,  Redridge,  Mich.  Engineer,  Hobart 
Iron  Co.,  McKinley,  Minn. 

McKinUy,  Minn, 
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Bbennon,  John  Clark,  B.  S.,  1899,  E.  M.,  1900.  Student, 
Michigan  College  of  Mines.  Assistant  Engineer,  Grand 
Central  Mining  Co.  Ltd.  Mining  Engineer,  Crand 
Central  Mining  Co.,  Ltd.,  Sonora,  Mex. 

Torres^  Sonora,  Mex. 

BsowN,  William  Franos,  E.  M.,  1898.  Assayer  and  Assist- 
ant Engineer,  Mexican  Gold  and  Silver  Recovery  Co. 
Ltd.,  in  charge  of  Cyanide  Department,  Mexican  Gold 
and  Silver  Recovery  Co.  Ltd.,  Tlalpujahua,  Michoacan, 
Mex.  Tlalpujahua,  Michoacan,  Mex, 

Burn  ham,  Mather  Howard,  B.  S.,  1898.    Mining  Engineer, 

Cape  Town,  S.  A.  Cape  Town,  S.  A, 

Burr,  Floyd  Lyman,  B.  S.,  E.  M.,  1900.  Chemist  at  Mans- 
field Mine,  De  Soto  Iron  Co.,  Crystal  Falls,  Mich. 
Mining  Engineer  and  Geologist,  Arringdale  Mine,  Vir- 
gilina,  Va.  Assistant  Engineer,  Penn  Iron  Mining  Co., 
Vulcan,  Mich.  Vulcan,  MicK 

Burrall,  Frederick  Peck,  E.  M.,  1894.  Topographer,  Michi- 
gan Geological  Survey,  Houghton,  Mich.  Assistant 
in  Chemistry,  Michigan  College  of  Mines.  Engineer  for 
E.  J.  Longyear,  Hihbing,  Minn.  Mining  Engineer  for 
R.  M.  Bennett,  Custer,  S.  D.;  Fort  Steele,  B.  C,  and 
Ashland,  Oregon.  Mining  Engineer,  The  Pacific  Syn- 
dicate, Bisbee,  Ariz.  Mining  Engineer  and  Assist- 
ant Superintendent,  Ashland  and  Mattem  Gold  Mines, 
Ashland,  Oregon.  Mining  Engineer  and  Chemist  for 
the  Mexican  Gold  and  Silver  Recovery  Co.,  Mexico 
City.  Chief  Chemist,  Tlalpujahua  Department,  Mexi- 
can Gold  and  Silver  Recovery  Co.,  Tlalpujahua,  Mich- 
oacan, Mex.  Director  Local,  La  Compania  Minera 
BuenavisU  y  Anexas,  S.  A.  La  Yesca,  Terrilorio  de 
Tepic,  Mexico.  La  Yesca,  Territorio  de  Tepic,  Me% 
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Cameron,  Wiujam  McCaixum,  B.  S.,  £.  M.,  1895.  Assistant 
Engineer  with  the  Union  Leasing  and  Mining  Co., 
Leadville,  Colo.  Mining  Engineer  Small  Hopes  Con- 
solidated Mining  Co.,  Coronado  Mining  Co.,  and 
Union  Leasing  and  Mining  Co.,  Leadvills,  Colo. 
Superintendent  of  the  Small  Hopes  Consolidated  Min- 
ing Co.,  Leadville,  Colo.  LeadvilU,  Colo, 

Carpenter,  Alvin  Bacon,  B.  S.,  E.  M.,  1896.  Engineering 
Work,  Cripple  Creek,  Colo.  Assayer,  Victor,  Cola 
Mining  Engineer,  Gold  Hill  Mining  Co.,  Los  Tarros, 
Mex.  Mining  Engineer  and  Chemist  for  the  Mexican 
Gold  and  Silver  Recovery  Co.,  Ltd.,  of  London,  City 
of  Mexico,  Mex.  Manager,  The  Mexico  Venture  Syn- 
dicate Ltd.,  El  Oro,  State  of  Mexico,  Mex.,  and  The 
Borda  Mines,  TIalpujahua,  Mex. 

Bl  Oro,  State  of  Mexico,  Mex. 

Cavazqs,  Amado,  Jr.,  E.  M.,  1898.  With  Ca.  Minera  del  Sal- 
tillo,  Saltillo,  Mex.  Construction  work  for  the  Coa- 
huila  y  Pacifico  R.  R.  Co.  Saltillo,  Coahuila,  Mex. 

Church,  George  Bachelor,  E.  M.,  1893.  Civil  Engineer,  Chi- 
cago, 111.  Miner,  Comstock  Silver  Mine,  Park  City, 
Utah.  Mining  Engineer  and  Foreman,  Comstock  Sil- 
ver Mine.  Mining  Engineer  and  Chemist,  Daly  West 
Mine,  Park  City,  Utah.  U.  S.  Deputy  Surveyor,  Park 
City,  Utah.     Mining  Engineer,  Nelson,  B.  C. 

Nelson,  B.  C 

Clark,  Alonzo  Webster,  Jr.,  B.  S.,  E.  M.,  1898.  With  U.  S. 
Board  of  Engineers  on  Deep  Waterways,  Detroit,  Mich. 
With  Atlantic  Mining  Co.,  Atlantic  Mine,  Mich.  Min- 
ing Engineer,  Genoa  and  Elba  Mines,  Sparta,  Minn. 
With  Tennessee  Coal  and  Iron  Co.,  Nashville,  Tenn. 

Nashville,  Tenn. 
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Croze,  Waltoi  Wxlfbcd  Jossph,  B.  S.,  1889.  Assistant  Min- 
ing Engineer,  Cleveland  Mine,  Ishpeming,  Mich.  Chief 
Mining  Engineer,  Jackson  Iron  Co.,  Negaunee,  Mich. 
Mining  Engineer,  Houghton,  Mich.  Mining  Engineer, 
Canton  Mine,  Biwabic,  Minn.  Superintendent  of  work 
on  Magnolia  Claim,  Cripple  Credc,  Colo.  Consulting 
Mining  Engineer  (Croze  &  Dengler),  Denver,  Colo. 
Mining  Engineer,  Oliver  Iron  Mining  Co.'s  Tilden 
Mine,  Bessemer,  Mich.  Mining  Engineer,  Oliver  Iron 
Mining  Co.'s  Norrie  Mine,  Ironwood,  Mich.  Super- 
intendent of  Explorations,  Oliver  Iron  Mining  Co.  on 
Vermilion  Range.  Bly,  Minn, 

CuiiiNGS,  WiLLARD  Lawson,  B.  S.,  (Michigan  Agricultural 
College),  E.  M.,  190a  Instructor  in  Petrography,  Mich- 
igan CU)lIege  of  Mines,  Houghton,  Mich.  Assistant  on 
Hillyer  Geological  Survey,  Ncrthern  Minnesota.  Geol- 
ogist and  Draughtsman  Donora  Mining  Co.,  Duluth, 
Minn.  Assistant  to  Mr.  W.  N.  Merriam,  Geologist, 
U.  S.  Steel  Corporation,  Duluth,  Minn. 

Duluth,  Minn. 

Daniell,  John,  B.  S.,  1897;  E.  M.,  1898.  Mining  Engineer 
Franklin  Mining  Co.,  Hancock,  Mich. 

Calumet,  Mich, 

Daniell,  Joshua,  B.  S.,  1890.  Assistant  Mining  Engineer, 
Tamarack,  Osceola  and  Kearsarge  Mines,  Opechee, 
Mich.  Assayer,  Boston  and  Montana  Consolidated 
Copper  and  Silver  Mining  Co.,  Great  Falls,  Mont 
Blast  Furnace  foreman,  Boston  and  Montana  Consoli- 
dated Copper  and  Silver  Mining  C3o. 

$7  Rue  du  Dragon,  Paris,  Prance. 

Davis,  Charles  Stanley,  E.  M.,  1899.  Assistant  Mining 
Engineer,  Old  Dominion  Copper  Mining  and  Smelting 
Co.,  Globe,  Ariz.  Mining  Engineer,  Mexican  Gold  and 
Silver  Recovery  Co.  Ltd.,  of  London. 

£/  Oro,  Tultenango,  Mex. 
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War  Eagle  Mining  and  Development  Co.  Ltd.,  and  Cen- 
ter Star  Mining  Co.,  Ltd.,  Rossland,  B.  C.  Chief  Engi- 
neer, Oliver  Iron  Mining  Co.  Chief  Engineer  for  the 
Iron  Mines  of  the  United  States  Steel  Corporation. 

Duluth,  Minn. 

DuBois,  Wilbur  Fisk,  B.  S.,  1896.  Assistant  Mining  Engi- 
neer and  Surveyor,  E.  J.  Longyear,  Ribbing,  Minn. 
Assayer,  firm  of  Dubois  &  Munroe,  Ymir,  B.  C. 
Manager  Enterprise  Mine,  Ten  Mile,  B.  C.  Manager, 
Arlington  Mines,  Ltd.,  Slocan  City,  B.  C. 

Slocan  City,  B.  C. 

Dunn,  Bird  Wallace,  B.  S.,  E.  M.,  1900.  Reporting  Engineer, 

Parral,  Mexico.  Houghton,  Mich. 

DuRFEE,  Elmer  Whipple,  E.  M.,  1894.  Superintendent  of 
Concentrating  Mill  and  R.  E.  Lee  Silver-Copper  Mine, 
Lordsburg,  New  Mcx.  Superintendent  of  the  New 
Mexico  and  Arizona  Smelter  Concentrator,  Washing- 
ton, Ariz,  Superintendent,  Mechanical  Department 
Baldwin,  Tuthill  &  Bolton,  Manufacturers  of  Saw  Fit- 
ting Machinery,  Grand  Rapids,  Mich.  Superintendent 
of  Sedalia  Copper  Co.,  Salida,  Colo. 

Salida,  Colo. 

Dyer,  Holmes  Hayward,  E.  M.,  1895.  Inspecting  Engineer, 
Ishpeming  Sewer  System.  Assistant  Mining  Engineer, 
Cleveland  and  Iron  Cliffs  Mining  Cos.,  Ishpeming, 
Mich.  Electrical  Engineer  and  Superintendent  of  Pub- 
lic Works,  Stanton,  Mich.  Assistant  Mining  Engineer, 
Cleveland  and  Iron  Cliffs  Mining  Cos.  Chief  Mining 
Engineer,  Old  Dominion  Copper  Mining  and  Smelt- 
ing Co.,  Globe,  Ariz.  Manager,  Huron  Iron  Co.,  Crys- 
tal Falls,  Mich.  Superintendent,  Colonial  Mining  Co., 
Biwabik,  Minn.  Biwabik,  Minn. 


30  Michigan  Cbli^e  of  Mines 

NAMt.  OCCUPATION.  ADDUtSS. 

pARWSU^  Paul»  B.  S.,  1889.  Draughtsman,  Colorado  and 
Northeastern  Railway,  Pueblo,  Colo.  Assistant  Chemist, 
Philadelphia  Smelting  and  Refining  Co.,  Pueblo,  Colo. 
Assayer  and  Chemist,  Santa  Rosa  Consolidated  Mining 
and  Smelting  Co.,  Musquiz,  Coahuila,  Mex.  Chemist, 
Anaconda  Mining  Co.,  Anaconda,  Mont  Assayer,  A. 
M.  Donaldson  &  Co.,  Denver,  Colo.  Assayer  in 
charge.  Assay  Office  of  M.  D.  Corrigan,  Denver,  Colo. 
Custom  Assay  Office;  Reporting  Engineer,  Laramie, 
Wyo.  Laramit,  Wyo, 

Pay,  Louis  Douglas,  £.  M.,  1898.  Mining  Engineer,  Los 
Angeles,  CaL  Manager  of  Exploration  and  ore  tests  on 
Gold  Bronze  and  other  properties  in  Vanderbilt  Mining 
District,  San  Bernardino  Co.,  Cal.  Assistant  Millman 
and  Assayer,  Arizona  and  New  England  Gold  M.  and 
M.  Co.,  Pyramid,  Ariz.  Superintendent,  Red  Belt 
Mine,  Homestake,  Nex.  Los  Angeles,  Cal, 

PccHHEiMER,  Solomon,  M.  E.  (Stevens  Institute  of  Tech- 
nology), B.  S.,  E.  M.,  1896.  Mining  Engineer,  Eureka, 
Utah.  U.  S.  Deputy  Mineral  Surveyor,  Salt  Lake  City, 
Utah.  Mining  Engineer,  Dyea,  Alaska.  Assistant  to 
the  Chief  Engineer  of  Schwarzschild  &  Sulzberger  Co. 
of  New  York,  Chicago  and  Kansas  City. 

Chicago,  III. 

Pesing,  Herman  William,  B.  S.,  E.  M.,  1890.  Assistant  City 
Engineer,  Iron  Mountain,  Mich.  Mining  Engineer  and 
Chemist,  Hamilton  Ore  Co.,  Iron  Mountain,  Mich. 
Civil  and  Mining  Engineer,  Everett,  Washington.  Fee- 
Owner's  Agent,  Dunn,  Crystal  Falls  and  Columbia 
Mines,  Crystal  Falls,  Mich.  Chemist  in  charge  of  the 
Experimental  Laboratory  of  John  T.  Jones,  Iron  Moun- 
tain, Mich.  Assistant  Superintendent,  Manufacture 
and  Introduction  of  Explosives,  Summit  Hill.  Mining 
Engineer,  Dallas,  Tex.  Draughtsman,  Portage  Lake 
Foundry  Machine  Co.    Timberman,  Cdlumet  and  Hecia 
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FoRMis,  Andre,  B.  S.,  1899,  £.  M.,  1900.  Assistant  Mining 
Engineer,  Lake  Superior  Iron  Co.,  and  City  Engineer, 
Ishpcming,  Mich.  Ishpeming,  Mich, 

Franke,  Emil  Arthur,  B.  S.,  1899,  E.  M.,  1900.  Instructor 
in  Chemistry  and  Metallurgy,  Michigan  College  of 
Mines,  Houghton,  Mich.  Assayer  and  Cyanide  Chem- 
ist, El  Oro  Mine  and  Railway  Co.,  El  Oro,  Mex.  As- 
sayer and  Clerk,  Guggenheim  Ore  Buying  Agency, 
Catorce,  San  Luis  Potosi,  Mex.  Chemist  and  Cupola 
Foreman,  Featherstone  Foundry  and  Machine  Co., 
Chicago,  111.  Mining  Engineer  and  Chemist,  The  Eliz- 
abeth Mining  Co.,  Keystone,  So.  Dak.  Mining  Engi- 
neer, Prescott,   Ariz.  Prescott,  AHm. 

Gilchrist,  Hugh  McWhurr,  E.  M.,  1900.  With  the  South- 
ern Smelting  Co.  Engineer,  with  The  Empire  and 
Aldcn  Coal  Companies,  Wanlock,  111. 

Wanlock,  III 

Gillies,  Donald,  E.  M.,  1893.  Assistant  Assayer  of  the  Parrot 
Mining  and  Smelting  Co.,  Butte,  Mont.  Assistant  As- 
sayer and  Draughtsman,  Montana  Ore  Purchasing  Co., 
Butte  City.  Mont.  Assayer  Lost  River  Mining  Co.,  Cliff, 
Custer  Co.,  Idaho.  Surveyor,  Superintendent,  W.  A. 
Clark's  properties,  Butte  City,  Mont.  Superintendent 
of  Mines,  Parrot  Silver  and  Copper  Co.,  Butte  City, 
Mont.  Secretary  and  General  Superintendent  Sioux 
Consolidated  Mining  Co.,  and  Utah  Consolidated 
Mining  and  Milling  Co.,  Robinson,  Juab  Co.,  Utah. 
General  Manager,  Farrel  Copper  Co.,  Butte,  Mont. 

Butte,  Mont 

Golds  worthy,  John  Martin,  B.  S.,  1900,  E.  M.,  1901.  Engi- 
neer, Pewabic  Mining  Co.  Iron  Mountain,  Mick. 

Goodale,  George  Silas,  B.  S.,  1899,  E.  M.,  1900.  Student 
Michigan  College  of  Mines.  Chemist  and  Assistant 
Engineer,  Norrie  Mines,  Ironwood,  Mich.  Engineer, 
Trimountain  Stamp  Mill,  Beacoi*  Hill,  Mich. 

Beacon  Hill,  {Houghton  Co,),  Mich. 
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Graves,  MacDowell,  B.  S.,  £.  M.,  1896.  Saperbttendcnt, 
Occidental  Mine,  Telluride,  Cola  SaperinteiKlcnt  of 
Mines  for  M.  D.  Graves  7  Cia,  Mexico,  D.  F.  Ocodan, 
Edo  de  Oaxaca,  Mex.  Consulting  Engineer,  La  Cia. 
Mexicana  Manu&tctnrera  de  Barro. 

Mexico  City,  Mex. 

Greene,  Fred  Tukkell  B.  S^  £.  M.,  1897.  Assistant 
Draughtsman  and  Survejror,  Boston  and  Montana,  and 
Butte  and  Boston  Alining  Cos.,  Botte,  M<Mit  Assistant 
Superintendent  and  Mining  Engineer,  War  Eagi?  Con- 
solidated Mining  and  Development  Co.,  Ltd^  and  Cen- 
ter Star  Mining  Co.,  Ltd.,  Rossland,  B.  C  Geologist 
with  Ananconda  Copper  Mining  Co.,  Washoe  Copper 
Co..  Par.ot  Mining  Co.,  Colorado  Smelting  and  Min- 
ing Co.,  Butte,  Mont  Butte,  Mont 

Haas,  Jacob  C,  B.  S.,  1889 ;  E.  M.,  1890.  Civil  Engineer.  Pcn- 
okce  and  Gogebic  Consolidated  Mining  Co.,  Ironwood, 
Mich.  Assistant  Mining  Engineer,  Qeveland  and  Iron 
Cliffs  Mining  Co.,  Ishpeming,  Mich.  Mining  Engineer, 
Skylark  Mines,  Marcus,  Wash.  Mrning  Engineer  and 
Assayer.  Midway,  B.  C  Mining  Engineer,  Midway, 
B.  C.  ^Tining  Engineer,  Greenwood,  B.  C,  and  Spo- 
kane, Wash.    Mining  Engineer,  Spokane,  Wash. 

Spokane,  Wash. 

Haas,  Nathan,  E.  M.,  1898.  Assistant  Mining  Engineer  and 
Assayer,  Quincy  Mining  Co.,  Hancock,  Mich.  Min- 
ing Engineer,  Nelson,  B.  C  Nelson,  B.  C. 

Hardenburgh,  Louis  Martin,  (A  B.,  Hillsdale,  College),  E. 
M.,  1896.  Instructor  in  Chemistry  and  Ore  Dressing, 
Michigan*  College  of  Mines.  Mining  Engineer  Pewa- 
bic  Co.,  Iron  Mountain,  Mich.  Superintendent,  Odanah 
Iron  Co.,  Hurley,  Wis.  Hurley,  Wis. 
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Harris,  H^lbert  Jsak,  (B.  S.,  University  of  Wisconsin),  E. 
M ,  1894.  Engineer,  Illinois  and  Mississippi  Canal  En- 
gineer, Double  Track  Work,  Madison  Division,  Chi- 
cago and  Northwestern  Railway.  Assistant  Engineer, 
C.  &  N.  W.  Ry.,  Evansville,  Wis.  Assistant  Engineer, 
Union  Pacific  R.  R.,  Kansas  Division. 

Kansas  City,  Mo, 

Harris,  John  Luther,  B.  S.,  1888.  Surveyor,  Quincy  and 
Torch  Lake  Railroad.  Special  course,  Massachusetts 
Institutioi  of  Technology,  Boston,  Mass.  Assistant,  and 
later  Chief  Mining  Engineer,  Quincy  Mine,  Hancock, 
Mich.  Assistant  Superintendent  Quincy  Mine,  Han- 
cock, Mich.  Hancock,  Mick, 

Hartmann,  Fpkderick  William,  B.  S.,  E.  M.,  1900.  With 
James  P.  Edwards,  City  Engineer.  Civil  Engineering 
and  Surveying  Houghton,  Mich.  With  R.  C.  Pryor, 
Surveying,  Houghton,  Mich.  Assistant  Engineer,  Wol- 
verine :.nd  Mohawk  Mining  Companies,  Kearsarge, 
Mich.  Kearsarge,  Mich, 

Hayes,  Rupert  Pratt,  B.  S.,  E.  M.,  1901.  County  Surveyor 
and  Engineer  with  Hunter  Mining  Co.,  Wallace, 
Idaho.     Mining  Engineer,  Johannesburg,  S.  A. 

London,  Bng, 

Herbert,  Chapies  Arthur,  B.  S.,  E.  M.,  1901.  Assistant 
Engineer.  Isle  Royale  Mining  Co.,  Houghton,  Mich. 
Engineer  Chicago,  Wilmington  and  Vermillion  Coal 
Co.,  Chicago,  111.  Streator,  FtL 

HiLLYER,  Virgil  Serbing,  E.  M.,  1899.  With  Chapin  Mine, 
Iron  Mountain,  Mich.  With  Manila  Iron  Co.,  Iron 
Mountain,  Mich.  In  charge  of  Geological  and  Topo- 
graphical Survey  in  Northern  Minnesota.  Deputy 
Commissioner  of  Mineral  Statistics  for  Michigan. 

Iron  Mountain,  MicK 
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Hopkins,  Clarence  Victor,  E.  M.,  1901.  With  V.  S.  Hillycr's 
Geological  and  Topographical  Survey  of  Northern 
Minnesota.  Mining  Engineer,  Gagnon  Mine,  Amal- 
gamated Copper  Co.,  Butte,  Mont 

Butte,  Mont 

HoNNOLD,  WnjXAM  LINCOLN,  E.  M.,  1895.  Assistant  Super- 
intendent, Mahoning  Ore  Co.,  Hibbing,  Minn.  Super- 
intendent of  Mines,  California  Exploration  Co.,  San 
Andreas,  Cal.  Consulting  Engineer,  The  Consolidated 
Mines  Selection  Co.,  Ltd.,  310  Pine  St.,  San  Francisco, 
Cal.  Consulting  Engineer,  The  Consolidated  Mines 
Selection  Company,  Ltd.,  and  Messrs.  A.  Dunkels- 
buhler  &  Company,  3,  Throgmorton  Avenue,  London, 
Eng.  Johannesburg,  S,  A, 

HouLE,  Albert  Joseph,  B.  S.,  E.  M.,  1896.  Instructor  in  Civil 
and  Mining  Engineering,  Michigan  College  of  Mines. 
Engineer,  Copper  Range  Mining  Co.,  Houghton,  Mich. 
Engineer,  with  J.  M.  Ellsworth  &  Co.,  Cleveland,  Ohio. 
Mining  Engineer,  United  Globe  Mines,  Globe,  Ariz. 

Globe,  Aril, 

HouLE,  Joseph  Arthur,  B.  S.,  E.  M.,  1899.  Metallurgist,  Old 
Dominion  Copper  Mining  and  Smelting  Co.,  Globe, 
Ariz  Globe,  Arii. 

Irvine,  George  Chadwick,  B.  S.,  1901.  Traveling  Mineral 
Collector  for  The  Department  of  Geology  and  Miner- 
alogy, Michigan  College  of  Mines. 

Houghton,  Mich. 

Jeffs,  Lewis  Albert,  B.  S.,  1898;  E.  M.,  1899.  With  Jeffs 
Land  Co.,  Ltd.,  Rockland,  Mich.  Inspector  of  Mines 
for  Ontonagon  county.  Atsayer  for  The  Ophir  Mining 
and  Milling  Co.,  Stateline,  Utah.  Superintendent,  The 
Oph'r  Mining  and  Milling  Co.,  Managing  Director  and 
Superintendent  of  The  Wolverine  Mining  Co.,  Park 
City,  Utah.  Park  City,  Utah. 
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Johnson,  Oscar  Martin,  B.  S.,  E.  M.,  1901.  Mining  Engi- 
neer, Loretto  Iron  Co.,  Lorctto,  Mich. 

Loretto,  Mich. 

Jones,  Maurice  Lindley,  E.  M.,  1894,  Transit  man  for  Gov- 
ernment Engineers,  Eastern  Division,  Hennepin  Canal, 
Bureau,  111.  Inspector,  Illinois  and  Mississippi  Canal. 
Surveyor  and  Draughtsman,  with  W.  H.  Leffingwell, 
Civil  and  Mining  Engineer,  Cripple  Creek,  Colo.  Min- 
ing Engineer  Jones  and  Arnold. 

Cripple  Creek,  Colo. 

Kent,  Bamlet,  B.  S.,  E.  M.,  1896.  Inspector,  United  States 
Engineers,  Portage  Lake  Ship  Canals,  Houghton,  Mich. 

Houghton,  Mich. 

KiRCHEN,  John  George,  E.  M.,  1894.  Assistant  Surveyor  Trap 
Rock  River  Railroad,  Assistant  Mining  Engineer, 
Quincy  Mine,  Hancock,  Mich.  Mining  Engineer,  Arca- 
dian Copper  Co.,  Arcadian  Mine,  Mich.  Mining  Engi- 
neer, Globe  Engineering  Co.,  San  Francisco,  Cal.  Min- 
ing Engineer,   Mountain  Copper  Co.,   Keswick,   Cal. 

Keswick,  Cal. 

Kirk,  Marcus  Eugene,  E.  M.,  1893.  Mining  Engineer  atnd 
Prospector,  Aurania,  Lumpkin  Co.,  Ga.  Electrical  En- 
gineer Missouri  and  Kansas  Telephone  Co.,  Kansas 
City,  Mo.  (Deceased  1899.) 

Knight,  John  Alexander,  E.  M.,  1894.  Chemist,  Illinois 
Steel  Co.,  Chicago,  111.  Assistant  Engineer  Old  Dom- 
inion Copper  Mining  and  Smelting  Co.,  Globe,  Ariz. 
Assistant,  Engineering  Corps,  Lake  Shore  and  Michi- 
gan Southern,  and  Chicago,  Rock  Island  and  Pacific 
Railways,  Track  Elevation,  Chicago,  111.  Mining  En- 
gineer, Huron  Iron  Co.,  Crystal  Falls,  Mich.  Mining 
Engineer  Crystal  Falls  Iron  Mining  Co.,  Crystal  l^alls, 
Mich.  Mining  Engineering,  Corrigan  &  McKinney 
properties   Menominee  and  Gogebic  Ranges. 

Crystal  Falls,  Mich. 
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Knox,  John^  B.  S.,  £.  M.,  1899.  Assistant  Engineer,  Pay 
Group  of  Mines,  Calumet,  Mich.  Engineer,  Trimountain 
and  Elm  River  Mines.  Engineer,  Nickel  Copper  Co.  of 
Ontario,  Worthington,  Ont  Engineer,  Trimountain 
Mine.  Houghton,  Mick, 

Lawton,  Nathan  Oliver,  B.  S.,  1891.  Chief  Mining  Engi- 
neer Aurora  Iron  Mining  Co.,  Palms  Iron  Mining  Co., 
Comet  Iron  Mining  Co.,  Superior  Iron  Mining  Co.,  and 
Penokee  and  Gogebic  Development  Co.  Chief  Mining 
Engineer  and  Chemist,  Aurora  Iron  Mining  Co.,  and 
Ashland  Iron  Mining  Co.,  Penokee  and  Gogebic  Con- 
solidated Mines,  and  City  Engineer,  Bessemer,  Mich. 
Superintendent,  Iron  Belt  Mining  Co.,  Iron  Belt,  Wis. 

Iron  Belt,  Wis. 

LCGGAT,  Alexander,  B.  S.,  E.  M.,  1901.  Geologist,  with  V.  S. 
Hillyer*s  Geological  and  Topographical  Survey  of 
Northern  Minnesota.  Assistant  and  Draughtsman  in 
Geological  Department  of  the  Anaconda  Copper  Min- 
ing Co.  Assistant,  Engineering  Department,  Anaconda 
Copper  Mining  Co. 

Butte,  Mont 

LoNGYEAR,  Edmund  Joseph,  B.  S.,  1888.  Assistant  Michigan 
Geological  Survey.  Explorer,  Mesabi  Range,  Minn. 
Superintendent  of  the  Longyear  and  Bennett  Iron  Ex- 
plorations on  the  Mesabi  Range,  Minn.  Mining  Engi- 
neer, Specialty,  Development  of  Mesabi  Iron  Lands, 
Minn.  Hibbing,  Minn, 

Lyman,  Robert,  Jr.,  B.  S.,  E.  M.,  1900.  Assistant  Engineer, 
War  Eagle  and  Centre  Star  Mining  Cos.,  Rossland, 
B.  C.  Rossland,  B,  C, 

Maas,  Arthur  Eugene,  B.  S.,  E.  M.,  1899.  With  J.  M.  Long- 
year,  Marquette,  Mich.  Mining  Engineer,  Shannon 
Copper  Co.,  Clifton,  Ariz.  Negaunee,  Mich, 
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McCuRDY,  WiLUAM  ALEXANDER,  E.  M.,  1898.  Chcmist,  Lake 
Superior  Smelting  Co.,  Dollar  Bay,  Mich.  Assayer, 
Comaplix,  B.  C.  Mining  Engineer,  Mass  Consolidated 
Mines,  Mass  City,  Mich.  Engineer  and  Chemist,  Mass 
Stamp  Mill,  Keweenaw  Bay,  Mich. 

Houghton,  Mich. 

McDonald,  Erwin  Huntington,  E.  M.,  1893.  Professor  of 
Mining  Engineering,  College  of  Montana,  Deer  Lodge, 
Mont.  U.  S.  Deputy  Mineral  Surveyor,  Deer  Lodge, 
Mont.  Machinist,  Anaconda  Concentrator,  Mont  City 
Engineer,  Anaconda,  Mont.  Anaconda,  Mont. 

McDonald,  Ronald  H.,  B.  S.,  1895.  Assistant  Surveyor, 
Quincy  and  Torch  Lake  R.  R.,  Hancock,  Mich.  Assist- 
ant County  Surveyor,  Houghton  County.  Assayer  and 
Chemist,  Tamarack-Osceola  Manufacturing  Co.,  Dollar 
Bay,  Mich.  Chemist  and  Assayer,  Lake  Superior  Smelt- 
ing Co.,  Hancock,  Mich.  Superintendent  of  Smelter 
for  Helvetia  Copper  Co.,  Helvetia,  A.  T.  Superintend- 
ent, Chippewa  Copper   Mine,   Rockmont,  Wis. 

Rockmont,  Wis. 

McDonald,  William  Neal,  E.  M.,  1894.  Practical  Mining, 
National  Mine,  Ontonagon,  Mich.  Sub-Inspector,  Uni- 
ted States  Engineers,  Portage  Lake  Ship  Canals, 
Houghton,  Mich.  Assistant  Mining  Engineer,  Cleve- 
land and  Iron  Cliffs  Mining  Co.,  Ishpeming,  Mich.  As- 
sistant Surveyor,  Isle  Royale  Co.,  Isle  Royale,  Mich. 
Assistant  Surveyor,  Atlantic  and  Salmon  Trout  River 
Railroad,  Atlantic  Mine,  Mich.  Assistant  Surveyor, 
with  J.  P.  Edwards,  C.  E.,  Houghton,  Mich.  Sub-In- 
spector, United  States  Engineers,  Portage  Lake  Ship 
Canals.     (Deceased.) 

McFarlane,  George  Campbell,  E.  M.,  1894.  Mining  Engi- 
neer, Lemhi  Mining  Co.,  Gibbonsville,  Idaho.  Mining 
Engineer,  Idaho  Gold  Reduction  Co.  Mining  Engi- 
neer, Bingham  Placer  Mining  Co.,  Gibbonsville,  Idaho. 
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Superintendent,  Monolith  Mining  Ox,  Ltd^  Shoopi. 
Idaho,  superintendent,  Exploratioa  of  the  Tobico  Coal 
Co.  Lands,  Bay  City,  Mich.  Soperintendem,  Wenooa 
Coal  and  Mining  Co.,  Bay  City,  Mich.  Superintend- 
ent.  Sun  Dance  Mine,  Presoott,  Ariz.  Engintcr,  Heda 
Coal  and  Cement  Co.,  Bay  City.  Mich. 

Bay  Citj,  MUIl 

Mebger,  Harry  Talm an,  B.  S.,  iSgB  £.  M.,  1899.  Instructor 
in  Mining  Engineering,  Michigan  College  of  Mines. 
Engineer,  Centennial  Mine,  Calumet,  Mich.  Engineer 
for  M.  Van  Orden,  Houghton,  Mich.  Engineer,  ADooez 
Wne,  Allouez,  Keweenaw  Co.,  MidL 

AUou€x,  Xlich, 

MiCHCLSON,  Axel  Espern,  B.  S.,  E.  M.,  190a  Engineer  and 
Chemist,  Huron  Iron  Co.,  Crystal  Falls,  Mich.  Engi- 
neer, Bird  Iron  Co.,  Crystal  Falls,  Mich.  Engineer  and 
Assayer,  The  Tiewaukee  Gold  and  Sihrer  Mining  Co., 
Bingham  Canyon,  Utah. 

Bingham  Canyon,  Utah, 

MiDDLEMiss,  Bruce  Albert,  B.  S.,  £.  M.,  1901.  Engineer  and 
Chemist,   Princeton  Mine,   Princeton,   Mich. 

Princeton,  Mich. 

Moore,  Cari^ton  Franklin,  E.  M.,  1894.  Assistant  in  Chem- 
istry, Michigan  College  of  Mines.  Instructor  in  Mechan- 
ical Engineering  and  Drawing,  Michigan  College  of 
Mines.  Draughtsman  and  later  Assistant  Superintend- 
ent Arcadian  Copper  Co.,  Arcadian  Mine,  ^lich.  Super- 
intendent of  erection  in  Lake  Superior  Copper  District. 
Wisconsin  Bridge  and  Iron  Co.,  Milwaukee.  Wis. 

Houghton,  Mich. 

Murray,  James  Jardixe,  B.  S.,  E.  M.,  1898.  Mining  Engineer, 
Mountain  Copper  Co.,  Ltd.,  Iron  Mountain,  Shasta  Co., 
Cal.  Assistant  Draughtsman,  Mountain  Copper  Co., 
Keswick.  Cal.  Draughtsman  and  Engineer,  Mountam 
Copper  Co. 's  Smelting  Works,  Keswick,  Cal. 

Keswick,  Shasta  Co.,  Cal. 
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Murray,  Robert,  Jr.,  B.  S.,  £.  M.,  1895.  Mining  Engineer 
and  Chemist,  Loretto  Iron  Co.,  Loretto,  Mich.  Mining 
Engineer  for  the  Menominee  Exploring  Co.,  and  Super- 
intendent for  the  Canadian  Explorations,  Pickands, 
Mather  &  Co.,  Cleveland,  Ohio.  Wa  IVa,  OnL 

Neal,  Alvin  Campbell,  E.    M.,    1901.      Mining    Engineer, 

Cripple  Creek,  Colo.  Cripple  Creek,  Colo. 

Kkbl,  Carr  Bakbr,  B.  S.,  (University  of  Chicago),  E.  M., 
1899.  Assistant  Manager,  Sabina  Mining  Co.,  Sabina, 
via  Quiriego,  Sonora.  Blast  Furnace  Foreman,  Bos- 
ton and  Montnaa  Smelter,  Great  Falls,  Mont  Audi- 
tor, Boston-Wyoming  Smelter,  Power  and  Light  Co., 
Grand  Encampment,  Wyoming. 

Grand  Encampment,  Wyo, 

Okubo^  Togo,  B.  S.,  1899.  Japanese  Naval  Inspector,  title  of 
Lieutenant,  Sheffield,  England.  Professor  in  Mechan- 
ical Engineering,  Tokio  Higher  Technological  School, 
Tokio,  Japan.  Consulting  Engineer  of  Negishi  Rolling 
Mill,  Tokio,  Japan.  Consulting  Engineer  of  Southern 
Gold  Mine,  Mikawa,  Japan.  Tokio,  Japan, 

O'Neil,  Frederick  William,  E.  M.,  1899.  Assistant  in  Me- 
chanical Engineering,  Michigan  College  of  Mines.  Chief 
Engineer,  Champion  Copper  Co.,  Painesdale,  Mich. 
Chief  Engineer  and  Supterintendent  of  Stamp  Mill, 
Champion  Copper  Co.,  Painesdale,  Mich. 

Painesdale,  MicK 

Orr,  John  Forrest,  B.  S.,  E.  M.,  1895.  Mining  Engineer,  El 
Concheno,  Mex.  Professor  of  Mining  Engineering,  Col- 
lege of  Montana,  Deer  Lodge.  Mont.  Assistant  Super- 
intendent and  Chemist  on  Cyanide  Plant,  El  Triunfo, 
B.  C,  Mex.  Superintendent  of  Cyanide  Plant,  Ropes 
Gold  Mine,  Ishpeming,  Mich.,  for  Corrigan,  McKinney 
&  Co.  Minneapolis,  Minn. 
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Pa&nall,  Wiluak  Edward,  B.  S.,  1888.  Superintendent, 
Stamp  Mill,  National  Mine,  Ontonagon,  Mich.  Mining 
Engineer  and  Chemist,  Champion  Mine,  Beacon,  Mich. 
Electrical  Engineering  Courses  in  Cornell  University, 
Ithaca,  N.  Y.,  and  Massachusetts  Institute  of  1  echnol- 
ogy,  Boston,  Mass.  In  charge  of  the  Installation  of  the 
Electric  Haulage  Plant,  Cleveland  and  Iron  Cliffs  Min- 
ing Co.,  Ishpeming,  Mich.  In  charge  of  the  Installation 
work  for  the  Morgan  Gardner  Electric  Co.,  Chicago,  111. 
Electrical  Engineer  for  Osborne,  Seager  &  Co.,  West 
Newton,  Pa.  Assistant  Superintendent  of  the  Tama- 
rack Mine,  Calumet,  Mich.  Calumet,  MicK 

Piei.cocK,  Dan  C,  E.  M.,  1898.  Chemist  for  Commonwealth 
Iron  Co,  Commonwealth,  Wis.  Mining  Engineer, 
Champion  Iron  Co.,  Beacon,  Mich.  Beacon,  Mich. 

Pearcs,  Louis  Chester,  B.  S.,  E.  M.,  1901.  Instructor  in 
Department  of  Mechanical  Engineering,  Michigan  Col- 
lege of  Mines.  Houghton,  Mich. 

Penberthy,  John  Edward,  B.  S.,  1899;  E.  M.,  1900.  Student, 
Michigan  College  of  Mines.  Assistant  Mining  Engi- 
neer, Atlantic  Mine,  Mich.  Mining  Engineer,  Mass 
Mine,  Ontonagon  Co.,  Mich.  Mass  City,  Mich. 

Penhallegon,  William  James,  B.  S.,  E.  M.,  1900.  Assistant 
Engineer,  Calumet  and  Hecla  Mining  Co., 

Calumet,  Mich. 

Pryor,  Reginald  Chapple,  B.  S.,  1889.  Assistant  Civil  Engi- 
neer, Isle  Royale  Land  and  Exploration  Co.,  Isle  Roy- 
ale,  Mich.  Civil  and  Mining  Engineer,,  Houghton, 
Mich.  Houghton,  Mich. 

Randall,  Huntley  Burnham,  B.  S.,  E.  M.,  189^.  Railroad 
Construction,  Detroit  and  Northwestern  Electric  Ry. 
Assistant  Superintendent  and  Assistant  Mining  Engi- 
neer, Jimuico  Copper  Mining  Co.,  Jimulco,  Mex. 

Jimulco,  Coahuila,  Mex. 
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Rashlcigh,  William  John,  B.  S.,  1896.  Assistant  Engineer 
and  Surveyor,  Boston  and  Montana  Consolidated  G>p- 
per  and  Silver  Mining  Co.,  Great  Falls,  Mont  Mining 
Engineer,  Odanah  Iron  Co.,  Hurley,  Wis. 

HurUy,  Wit. 

Rea,  Richakd  Wilus,  B.  S.,  E.  M.,  1900.  Assistant  Engineer, 
Atlantic  and  Baltic  Mining  Cos.  Mining  Engineer, 
Atlantic  and  Baltic  Mining  Cos.,  at  Stamp  Mills.  As- 
sirtant  Superintendent,  Atlantic  and  Baltic  Mining 
Cos.  Redridge,  MicK 

Reedcs,  Edwin  Colville,  B.  S.,  E.  M.,  1901.    Mining,  Boston 

and  Montana  Mining  Co.,  Butte,  Mont  Butte,  Mont. 

Reid,  William,  B.  S.,  1888.  Miner,  Champion  Mine,  Beacon, 
Mich.  Miner,  Lake  Superior  Mine,  Ishpeming,  Mich. 
With  R-  J.  Hosner,  Romeo  Door  Hanger  Co.,  Romeo, 
Mich.  Conductor,  West  End  Street  Ry.,  Boston,  Mass. 
Farmer,  Lawtey,  Florida.  Clerk,  Baltimore  Dairy  Lunch 
Co.,  Boston,  Mass.  Clerk,  Canfield  &  Spier,  Attorneys, 
Mt  Clemens,  Mich.    (Deceased,  1899.) 

Remer,  Emil  Frederick,  B.  S.,  E.  M.,  1900.  Mining  Engi- 
neer, Isle  Royale  Mining  Co.,  Houghton,   Mich. 

Houghton,  Mich. 

Reynolds,  Frederick  Llewellyn,  E.  M.,  1858.  Chemist  with 
Universal  Fuel  Co.,  Chicago,  III  Chemist  and  Engi- 
neer, British  Gold  Mines  of  Mexico,  Ltd.,  at  Mina  La 
Colorado.  Matape,  via  Ures,  Mex. 

Richardson,  Henry  Harrison,  B.  S.,  E.  M.,  1901  Assistant 
to  Superintendent  of  Buildings,  Michigan  College  of 
Mines.  Assistant  Superintendent,  Pinto  Creek  Copper 
Co.,  Glohe,  Ariz.  Globe,  Arig. 

Ridley,  Frederick  William,  E.  M.,  1894.  Assisunt  Mining 
Engineer,  Calumet  and  Hecla  Mining  Co.,  Calumet, 
Mich.  Calumet,  MicK 
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Ropes,  Lsvesbtt  Smith,  B.  S.,  1895.  Explorer  for  Corundtun, 
Messrs.  Hamlin  &  Kline,  Detroit,  Mich.  Assistant  Mill 
Engineer,  American  Corundum  Co.,  Franklin,  N.  C 
General  Mine  and  Mill  Engineer,  1896.  General  Mine 
and  Mill  Engineering  and  C<Mitracting,  Pranidin,  N.  C 
General  Engineering,  Examining  and  Reporting  on  Gold 
Placer,  Iron  and  Talc  Properties,  Murphy,  N.  C  Min- 
ing Engineering  for  Canadian  Corundum  Co.,  Ontario^ 
Can.  Superintendent,  Canada  Corundum  Co's.  Mines 
near  Combermere,  Can.  Manager,  Montana  Corundum 
Co.  Managing  Director  and  Superintendent,  Montana 
Corundum  Co.,  Salesville,  Mont  SalesvilU,  Mont 


Rose,  Robekt  Seldsn,  B.  S.,  1895 ;  E.  M.,  1896.  Mining  Engi- 
neer, El  Concheno,  Mex.  Assistant  Engineer,  D.,  S.  S. 
and  A.  Ry.  Superior,  Wis.  Superintendent,  Construc- 
tion of  Ore  Docks,  L.  S.  and  I.  Ry.,  Marquette,  Mich. 
Mining  Engineer,  Pioneer  Iron  Co.,  Ely,  Minn.  Assist- 
ant Superintendent,  Holy  Terror  Mining  Co.,  Keystone, 
S.  D.  Manager,  Sunnyside  Mining  Co.,  Hill  City,  S.  D. 
Superintendent,  Consolidated  Verde  Mining  and  Milling 
Co.,  Cimarron,  N.  M.  Mining  Engineer,  Marquette, 
Mich.  Marquette,  Mich. 

RouRKE,  Jerry,  E.  M.,  1894.  Civil  and  Mining  Engineer,  Han- 
cock, Mich.  Civil  Engineer,  Cripple  Creek,  Colo.  Min- 
ing Engineer,  Michigan  Gold  Mining  and  Milling  Co., 
Gunnison,  Colo.  Mining  Engineer,  Cripple  Creek  Gold 
Mining  and  Development  Co.,  Dubois,  Colo.  Mining 
Engineer  with  A.  W.  Clark,  Butte,  Mont. 

Butte,  Mont 

Russell,  Edward  Francis,  B.  S.,  E.  M.,  1896.  Mining  Engi- 
neer and  Amalgamator,  Little  American  Mine.  Assayer 
and  Chemist,  Olive  Mine  Centre,  Ontario,  Can. 

Harding,  Minn. 
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ogy,  Michigan  College  of  Mines.  Assistant  Professor 
of  Mineralogy  and  Geology,  Michigan  College  of  Mines, 
Professor  of  Mineralogy  and  Geology,  Michigan  College 
cf  Mines.  Houghton,  MicK 

Seeber,  Rex  Robert,  B.  S.,  E.  M.,  1899.  Rodman,  Copper 
Range  Railtoad  Survey,  Div.  5,  Houghton,  Mih.  Min- 
ing Engineer  and  Chemist,  American  Mining  Co.  As- 
sistant Engineer,  Champion  Copper  Co.,  Painesdale, 
Mich.,  Painesdale,  MicK 

Seeley,  Burton  Tyndaix,  E.  M.,  1894.  Assistant  in  Chemis- 
try, Michigan  College  of  Mines.  Engineer  of  Gold 
Mine  at  El  Concheno,  Chihuahua,  Mex.    {Decease J,  1899.) 

Sheldon,  George  Ropes,  E.  M.,  1901.  With  V;  S.  Hillyer's 
Geological  and  Topographical  Survey  of  Northern  Min- 
nesota.   Engineer,  Champion  Stamp  Mill,  Freda,  Mich. 

Freda,  Mich. 

Shields,  Irving  James,  B.  S.,  1900 ;  h,  M.,  1901.  Instructor  in 
Mineralogy,  Michigan  College  of  Mines,  and  Assistant 
Commissioner  of  Mines  and  Minerals  for  Michigan, 
Buffalo  Exposition.  Assistant  in  Engineering  Depart- 
ment, Lake  Superior  Smelting  Co.,  Houghton,  Mich. 

Hancock,  Mich. 

Shields,  James  Wilson,  B.  S.,  1901.  Assistant  Superintend- 
ent, Tamarack  and  Osceola  Consolidated  Mining  Co.'s 
Stamp  Mill,  South  I^ake  Linden,  Mich. 

South  Lake  Ltnden,  Mich. 

Slock,  George,  B.  S.,  1895;  E.  M.,  1896.  Assistant  in  Draw- 
ing, Michigan  College  of  Mines.  Inspector,  L.  S.  &  I. 
Ry.,  Marquette,  Mich.  Sub-Inspector,  U.  S.  Engineers, 
Portage  Lake  Ship  Canals,  Houghton,  Mich.  Assistant 
Superintendent  in  Construction  of  Arcadian  Stamp  Mill, 
Hancock,  Mich.  Assistant  Engineer,  Tamarack  and 
Osceola  Consolidated  Mines,  Calumet,  Mich. 

Calumet,  MicK 
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Strickland,  Roland  Hugh,  C.  E.,  (Kingston  Military  Col- 
lege), B.  S.,  E.  M.,  1897.  Mining  Engineer,  Klondike 
B.  C.  Superintendent,  Koyukuk  River  Mining  Co.,  Hol- 
land. Bergman  City,  Alaska,  U.  S.  A. 

StunghasI,  Joseph,  Jr.,  B.  S.,  E.  M.,  1895.  Examiner  and 
Reporter  of  Gold  Mines,  Algoma  District,  Ontario,  Can- 
ada. Bridge  Builder  on  the  Cleveland,  Lorain  and 
Wheeling  R.  R.,  Toledo  Bridge  Co.,  Toledo,  Ohio. 
Mining  Engineer,  Cripple  Creek,  Colo.  Chemist,  Ing- 
ham Mine,  Cripple  Creek,  Colo.  Inspector,  U.  S.  Engi- 
neer Corps  (Lake  Michigan  Harbors.)  Civil  Engi- 
neer, (!aslow  and  Slocan  R.  R..  Assistant  Engi- 
neer, Deep  Water  Ways  Survey,  U.  S.  Engineer  Corps. 
Seaman,  U.  S.  Navy  Spanish-American  war,  1898.  De- 
signer and  Draughtsman,  Detroit  Bridge  and  Iron 
Works,  Detroit,  Mich.  Assistant  Engineer,  U.  S.  Engi- 
neer Corps.  Isthmus  Canal  Commission,  Darien  Sur- 
vey, Nicarauga.  Constructing  Engineer,  The  Solvay 
Process  Co.,  Detroit,  Mich.  Detroit,  Mich, 

Sutton,  Linton  Beach,  B.  S.,  1890.  Mining  Engineer  and 
Chemist,  Volunteer  Mine,  Palmer,  Mich.  Chemist,  Cha- 
pin  Mining  Co.,  Iron  Mountain,  Mich.  Mining  Engi- 
neer, Tremont  Gold  Mining  and  Milling  Co.,  (k>uld, 
Mont.  Mining  Engineer,  Chapin  Mining  Co.,  Iron 
Mountain,  Mich.     Mine  Manager,  Cape  Town,  S.  A. 

Cape  Town,  S.  A. 

Sutton,  William  John,  B.  S.,  E.  M.,  1898.  Instructor  in 
Mineralogy  and  Petrography,  Michigan  College  of 
Mines.  Geologist  and  Consulting  Engineer,  Esquimalt 
and  Nanaimo  Railway  Co.  Victoria,  B.  C 

Thomas,  James  Arthur,  B.  S.,  E.  M.,  1899.  Transit  man. 
Michigan  Geological  Survey,  Houghton,  Mich.  Assist- 
ant Mining  Engineer,  Old  Dominion  Copper  Mining  and 
Smelting  C^.,  Globe,  Ariz.  Globe,  Arig, 
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Ufham,  Wiuiam  Erastus,  B.  S.,  £.  M.,  1895.  Engineer  and 
Chemist,  Canton  Iron  Co.,  Biwabik,  Minn.  Engineer, 
Mining  Department,  Kansas  City  Smelting  and  Refining 
Co.,  Sierra  Mojada,  Coahuila,  Mex.  Assistant  Super- 
intendent, Los  Minas  Tepezalanas,  Tcpezalas,  Aguas- 
calientes,  Mex.  Superintendent,  Santa  Gertrudis  Min- 
ing Co.,  Baroteran,  Coahuila,  Mex. 

Baroteran,  Coahuila,  Mex. 

Uren,  William  John,  B.  S.,  1888.  Surveyor,  Northern 
Michigan  Railroad.  Civil  Engineer,  Mineral  Range  and 
Hancock  and  Calumet  Railroads.  County  Surveyor, 
Houghton  County.  Sub-Inspector,  United  States  Engi- 
neers, Portage  Lake  Ship  Canals.  Draughtsman,  Lake 
Superior  Iron  Works,  Hancock,  Mich.  Assistant  Super- 
intendent, Elm  River  Copper  Co.  and  Trimountain 
Mining  Co.  Hancock,  Mich. 

Vallat,  Benjamin  Willet,  B.  S.,  E.  M.,  1901.  Assistant  En- 
gineer, Construction  of  Redridge  Dam,  Baltic  Mining 
Co.  Assistant  Engineer,  Copper  Range  R.  R.  Co. 
Mining  Engineer,  Donora  Mining  Co.,  Palmer,  Mich. 

Palmer,  Mich. 

Van  Orden,  Frank  Lyon,  B.  S.,  E.  M.,  1899.  Mining  Engi- 
neer, Wyandot  Copper  Co.,  Houghton,  Mich.  Superin- 
tendent, Wyandot  Copper  Co.,  Houghton,  Mich. 

Houghton,  Mich. 

Wakefield,  Arthur  Albert,  B.  S.,  1890.  Mining  Engineer, 
Fronteriza  Silver  Mining  and  Milling  Co.,  Velardena, 
Mex.  Mining  Engineer,  Hurley,  Wis.  Mining  Engineer, 
Velardena,  Mex.  Mining  Engineer,  South  McAlister, 
I.  T.  Mining  Engineer,  State  of  Chihuahua,  Mex.  Ex- 
plorer, Gogebic  Range.  Engineer,  Tilden  Mine,  Oliver 
Iron  Mining  Co.,  Bessemer,  Mich.  Bessemer,  Mich. 

Walker,  Elton  Willard,  B.  S.,  E.  M.,  1896.  Assistant  Engi- 
neer, Calumet  and  Hecla  Mine,  Calumet.  Mining  En- 
gineer, Old  Dominion  Mining  Co.,  Globe,  Ariz.  Min- 
ing Engineer,  Tombstone  Consolidated  Mines,  Tomb- 
stone, Ariz.  Tombstone,  AriM. 


54 


Micktgan  College  of  Mines 


NAM8.  OCCUPATiON.  AOmtSSS. 

Works,  Ralph  Clark,  B.  S.,  1900.    Instructor  in  Chemistry, 

Michigan  College  of  Mines.  Houghton, 

Wraith,  Wiluam,  E.  M.,  1894.  Resident  Engineer  for  Canon 
City  Coal  Co.,  Rockvale,  Col.  Engineer  for  Vulcan 
Fuel  Co.,  at  Newcastle,  Col.  Assistant  Civil  Engineer, 
Boston  and  Montana  Consolidated  Copper  and  Silver 
Mining  Co.,  and  Butte  and  Boston  Mining  Co.  Civil 
Engrineer,  Boston  and  Montana  Consolidated  Copper 
and  Silver  Mining  Co.,  and  Butte  and  Boston  Mining 
Co.,  Butte,  Mont.  Superintendent  of  Construction, 
Boston  &  Montana  Consolidated  Copper  and  Silver 
Mining  Co.,  Butte,  Mont.  Butie,  Mont 

Zertuche,  Ygnacio  Maria,  B.  S.«  E.  M.,  1896.  Mining  Engi- 
neer, San  Francisco  Mine,  Conception  del  Oro,  Mex. 

Zacatecas,  Zac:  Mex, 


Present  Location  of  Graduates 


Alaska 2 

Arizona 15 

British  Columbia 6 

California 3 

Colorado 8 

Cuba I 

France i 

Honduras i 

Idaho I 

Illinois  4 

Japan i 

Kentucky <i-^'. .     I 

Mexico    17 

Michigan 63 

Minnesota 12 

Mississippi '. i V 

Missouri i 


Montana    

Ohio 

Ontario 

Oregon   

Russia 

South   Africaiti. ...    : 

South  DakQ^' 

Tennessee 

Utah 

Washington   a 

West  Africa i 

Wisconsin   5 

Wyoming 2 

Deceased 4 


^ 


Total. 


178 


* 
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Admission  to  the  College 


I.    Admission  by  Examination. 

All  students  who  desire  to  become  candidates  for  a  degree  are 
admitted  on  examination  in  the  following  subjects: 

English. — The  examination  in  this  subject  is  intended  to  test  the 
candidate's  ability  to  command  good  English.  He  will  be  required 
to  write  briefly  on  some  subject  assigned  at  the  time. 

Arithmetic  and  Metric  System. 

Bookkeeping. 

Algebra,  through  Quadratic  Equations. 

Geometry — Plane,  Solid  and  Spherical. 

Physics. 

Physical  Geography  or  Elements  of  Astronomy. 

2.    Admission  by  Diploma. 

Candidates  who  are  graduates  of  the  proper  course  of  a  high 
school  accredited  to  this  institution  are  admitted  upon  presentation  of 
diploma,  together  with  a  record  of  the  subjects  pursued  and  grade 
obtained  in  each. 

Application  to  be  placed  upon  the  accredited  list  may  be  made 
by  the  principal  or  superintendent  of  the  school,  who  shall  send  to 
the  secretary  of  the  college  a  copy  of  the  courses  of  study,  and  list 
of  text-books  employed.  Copies  of  examinations  which  have  been  set, 
accompanied  with  papers  which  have  been  written  by  pupils  in 
answer  thereto,  must  also  be  forwaidcd  to  the  College.  The  sub- 
jects covered  by  these  papers  must  be  not  less  than  four,  including 
Mathematics,  Physics  and  one  other  science  subject.  If  these  are 
satisfactory,  the  school  will  be  placed  provisionally  upon  the  ac- 
credited list.  The  college  regards  the  work  done  by  graduates  as 
ultimately  the  genuine  test  of  the  character  of  the  preparation  given 
by  the  high  school.  If  therefore  the  students  accepted  from  such  an 
accredited  school  shall  be  found  to  be  deficient  in  preparation,  the 
school  must  expect  to  be  dropped  from  the  list. 
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In  case  of  any  considerable  change  in  the  course  of  study  or 
staff  of  instructors,  the  school  is  expected  to  notify  the  College,  and 
if  requested,  it  shall  submit  further  evidence  of  the  character  of  its 
work.  Students  of  an  accredited  school  who  are  not  graduates  can 
expect  to  enter  the  College  by  examination  only. 

The  following  institutions  are  now  on  the  accredited  list  of  the 
College : 


Alma  Academy,  Alma,  Mich. 

Alpena  High  School. 

Ann  Arbor  High  School 

Atlantic  High  School. 

Baraga  High  School. 

Butte  Business  College,  Butte,  Mont 

Calumet  High  School. 

Chicago  Manual  Training  School,  Chicago,  111. 

Cobb  and  Arms  Classical  School,  Chicago,  111. 

Detroit  Central  High  School. 

Detroit  Western  High  School. 

Detroit  School  for  Boys. 

Duluth  High  School,  Duluth,  Minn. 

Edgcrton  High  School,  Edgerton,  Wis. 

Escanaba  High  School. 

Flint  High  School. 

Gladstone  High  School. 

Grand  Rapids  Central  High  School. 

Hadley  High  School. 

Hancock  High  School. 

Houghton  High  School. 

Hyde  Park  High  School,  Hdye  Park,  Chicago.  111. 

Ionia  High  School. 

Iron  Mountain  High  School. 

Iron  wood  High  School 

Ishpeming  High  School. 

Ithaca  High  School. 

Janesville  High  School,  Janesville,  Wis. 

Kalamazoo  High  School. 

Kansas  City  Manual  Training  High  School,  Kansas  City.  Mo. 

Lake  Linden  High  School. 
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L'Anse  High  School 

Ludington  High  School. 

Manistiquc  High  School. 

Marquette  High  School. 

Menominee  High  School. 

Michigamme  High  School. 

Milwaukee  Academy,  Milwaukee,  Wis. 

Milwaukee  East  Side  High  School,  Milwaukee,  Wis. 

Milwaukee  South  Side  High  School,  Milwaukee,  Wis. 

Milwaukee  West  Side  High  School,  Milwaukee,  Wis. 

Morgan  Park  Academy,  Morgan  Park,  111. 

Negaunee  High  School. 

Northwestern  Military  Academy,  Highland  Park,  Chicago,  III 

Norway  High  School. 

Port  Huron  High  School. 

Reed  City  High  School 

Republic  High  School 

Rockford  High  School 

Rutger's  College  Preparatory  School,  Princeton,  N.  J. 

Saginaw  East  Side  High  School 

Saginaw  West  Side  High  School 

St.  Johns  Military  Academy,  Delafield,  Wis. 

San  Antonio  Academy,  San  Antonio,  Tex. 

Sault  Ste.  Marie  High  School 

Shattuck  School  for  Boys,  Faribault,  Minn. 

Three  Rivers  High  School 


3.      Graduates  ot  Colleges. 

Graduates  of  approved  colleges  are  admitted  upon  presenta- 
tion of  their  diplomas  or  certificates  of  graduation.  Courses  taken 
at  the  other  institution  which  may  be  the  equivalent  of  courses  of- 
fered here,  will  be  credited  toward  a  degree,  under  the  following 
conditions:  After  an  informal  discussi<m  of  the  previous  work, 
which  must  satisfy  the  instructors  from  A^hom  credit  is  asked,  as  to 
its  scope  and  thoroughness,  provisional  credits  are  given.  If  the 
student's  subsequent  work  in  this  College  is  satisfactory,  the  provi- 
sional credits  are  made  permanent;  vt  unsatisfactory,  the  student  is 
assigned  to  such  courses  as  are  necessary  to  make  up  the  deficiencies. 
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cellent  workers,  and  the  College  desires  to  extend  to  such  persons 
every  possible  aid.  It  has  assisted  in  this  way  numerous  practical 
and  active  business  men  who  have  had  years  of  previous  experience, 
and  it  desires  to  continue  a  work  from  which  valuable  results  have 
been  r.btained  in  the  past 
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B.  PHYSICa 

The  President,  Professor  Fisher,  Messrs,  Osborne,  Grant,  Hohl 

and  Forbes, 

B  1.  Physios. 

Twelve  hours  a  week,  twenty-one  weeks.  To  count  as  eight- 
tenths  of  a  credit.  Must  he  preceded  by,  or  accompanied  with 
A  I  (Algebra)  and  A  2  (Plane  Trigonometry).  The  Pbbsi- 
ENT,  Professor  Fisher,  Messrs.  Osborne,  Grant,  Hohi, 
and  Forbes. 

B  4.  Physios. 

Twelve  hours  a  week,  twelve  weeks.  To  coimt  as  five-tenths 
of  a  credit.  Must  be  preceded  by  B  i  (Physics).  The  Presi- 
dent, Professor  Fisher,  Messrs.  Osborne,  Grant,  Hohl  and 
Forbes. 

B  2.  Physical  Measurements. 

Twenty-four  hours  a  week,  five  weeks.  To  count  as  four- 
tenths  of  a  credit.  Must  be  preceded  by  B  i  and  B  4  (Phys- 
ics).   The  President  and  Professor  Fisher. 

B  6.  Light. 

Six  hours  a  week,  twelve  weeks.  To  count  as  two-tenths  of 
a  credit.  Must  be  preceded  by  B  i  and  B  4  (Physics).  The 
President,  Professor  Fisher  and  Mr.  Osborne. 

B  3.  Electrical  Measurements. 

Nine  hours  a  week,  sixteen  weeks.  To  count  as  five-tenths  of 
a  credit.  To  be  preceded  by  C  i  (Analytic  Mechanics).  The 
President  and  Mr.  Osborne. 


C.  MECHANICS. 

The  President,  Professor  Fisher,  Messrs.   Osborne  and  Grant 

C  1.  Analytic  Mechanics. 

Three  times  a  week,  sixteen  weeks.  To  count  as  five- tenths 
of  a  credit.  To  be  preceded  b>,  or  accompanied  with,  A  5 
(Calculus):    Professor  Fisher,  Messrs.  Osborne  and  C^lant. 
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C  2L  Analytic  Mechanioa. 

Three  times  a  week,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit  To  be  preceded  by  C  i  (Analytic  Mechanics). 
The  President  and  Professor  Fisher. 

F.  CHEMISTRY. 

Professor  Koenig  and  Messrs.   Works  and  Goettsch, 

F  1.  General   Experimental  Chemiatry. 

Twelve  hours  a  week,  twenty-eight  weeks.  To  count  as  elev- 
en-tenths of  a  credit.    Professor  Koenic,  Messrs 

and  Wilson. 

F  Z  Blowpipe  Analyaia. 

Twelve  hours  a  week,  five  weeks.    To  count  as  two-tenths  of 
a  credit     To  be  preceded     by  F  i   (General    Experimental 
Chemistry).     Professor  Koenig  and  Mr.  Goettsch. 

F  3.  Qualitative  Analyaia. 

Twelve  hours  a  week,  twenty-eight  weeks.  To  count  as  elev- 
en-tenths of  a  credit  To  be  preceded  by  F  i  (General  Ex- 
perimental Chemistry)  and  F  2  (Blowpipe  Analysis).  Pro- 
fessor Koenig  and  Mr.  Goettsch. 

F  4.  Volunnetric  Anatysia. 

Twelve  hours  a  week,  twelve  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  F  3  (Qualitative  Analysis). 
Professor  Koenig,  and  Mr.  Works. 

F  7.  Quantitative  Analyaia. 

Twelve  hours  a  week,  twenty-one  weeks.  To  count  as  nine- 
tenths  of  a  credit  To  be  preceded  by  F  4  (Volumetric 
Analysis y.     Professor  Koenig  and  Mr.  Works. 

F  5.  Advanced   Quantitative   Analyaia. 

Twelve  hours  a  week,  thirty- three  weeks.  To  count  as  twelve- 
tenths  of  a  credit.  To  be  preceded  by,  or  accompanied  with, 
F  7  (Quantitative  Analysis).     Professor  Koenig. 

F  6.  Synthetic  Chemiatry. 

Eighteen  hours  a  week,  thirty-three  weeks.  To  count  as  two 
credits.  To  be  preceded  by  F  7  (Quantitative  Analysis),  F  5 
(Advanced  Quantitative  Analysis),  and  W  3  (Mineralogy). 
Professor  Koznig, 
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Q.  METALLURGY. 

Professor  Koenig  and  Mr,  Works, 

Q  1.  Assaying. 

One  hundred  seventy-three  hours.  To  count  as  seven-tenths 
of  a  credit  To  be  preceded  by  P  3  (Qualitative  Analysis), 
F  4  (Voltunetric  Analysis),  and  W  2  (Mineralogy).  Profes- 
sor KoENiG  and  Mr.  Works. 

Q  2.  Metallurgy. 

Three  times  a  week,  thirty-three  weeks.  To  count  as  eight- 
tenths  of  a  credit.  To  be  preceded  byP  3  (Qualitative  Anal- 
ysis), and  preceded  by,  or  accompanied  with,  P  7  (Quantita- 
tive Analysis),  and  W  3  (Mineralogy).  Professor  Kosnig. 

G  3.  Metallurgical  Experimentation. 

Nine  hours  a  week,  thirty-three  weeks.  To  count  as  one  cred- 
it. To  be  preceded  by  F  7  (Quantitative  Analysis),  G  i  (As- 
saying), G  2  (Metallurgy)  and  W  2  (Mineralogy).  Profes- 
sor Koenig. 

G  4.  Metallurgy  and  Metallurgical  Deeigning. 

Nine  hours  a  week,  thirty-three  weeks.  To  count  as  one  cred- 
it. To  be  preceded  by  F  7  (Quantitative  Analysis),  G  2 
(Metallurgy),  Q  6  (Graphical  Statics),  M  3  (Mechanism 
and  Design),  M  5  (Mechanical  Engineering  I),  and  W  3 
(Mineralogy).     Professor  Koenig  and  Mr.  Works. 

M.  MECHANICAL  ENGINilERING. 

Professor  Hood,  Messrs.  Christensen,  Harrold,  Arnold  and  Pearce. 

M  Z  Shop   Practice. 

Forty-five  hours  a  iveek,  twelve  weeks.  To  count  as  two 
credits.    M-ssrs.  Christensen  and  Harrold. 

M  15.  Mechanical   Drawing. 

Fifteen  hours  a  week,  twelve  weeks.  To  count  as  six-tenths 
of  a  credit.    Mr.  Christensen,  Mr.  Arnold  and  Mr.  Pearce, 

¥i  16.  Machine  Drawing. 

Fifteen  hours  a  week,  eleven  weeks.  To  count  as  six-tenths 
of  a  credit.  To  be  preceded  by  M  15  (Mechanical  Drawing). 
Mr.  Christensen,  Mr.  Arnold  and  Mr.  Pearce. 
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M  3.  MMhanlMn  and  Drawin*. 

FifUm  hours  a  uutk,  twelve  wedcs.    To  count  u  aix-tentlu 
of  a  credit  To  be  preceded  bj  M  i.  (Properties  of  Miteriala), 
M  i6  (Machine  Drawing),  and  preceded  hj,  or  accompan- 
ied witli,'C  3    (Analytic  Uecbanics).    Mr.  CKaunNSXM. 
M  12.  Meohanloal  EnglnMring  III. 

Tkree  timet  a  vittk,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit  To  be  preceded  by  M  ii  (Mechanical  Engineer* 
ing  II.),  and  preceded  by,  or  accompanied  with,  C  3  (Analytic 
Mechanics),  and  M  4  (Mechanics  of  Uaterials).    Professor 

M  13.  MMhanioal  EnglnMring  . IV. 

Three  times  a  week,  ten  weeks.  To  count  as  three-tenths  of 
a  credit  To  be  preceded  by  M  13  (Mechanical  Engineering 
III.).,  and  M  16  (Machine  Drawing).    Professor  Hood. 

M  9;  Meehanteal   Engineering    Laboratory   Praotloe. 

Forty-five  hours  a  ■wttk,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  M  13  (Mechanical  Engineering  IV). 
Professor  Hood  and  Mr 

N.  ELECTRICAL   ENQINCCRINa 

Professor  Hood  and  Mr.  

N  1.  Eleotrioal  Enginasring  I. 

Three  hours  a  week,  twelve  weeks.  To  count  as  four-tenths  of 
of  a  credit  To  be  preceded  by  M  11  (Mechanical  Engineer- 
ing II.),  M  16  (Machine  Drawing)  and  B  i  and  B4  (Phys- 
ics).    Mr 

N  2.  EI*otrieal  Engineering   II. 

Three  hours  a  week,  eleven  weeks.  To  count  as  four-tenths  of 
a  credit  To  be  preceded  by  N  1  (Electrical  Engineering  I), 
and  preceded  by,  or  accompanied  with,  B  3  (Electrical  Meas- 
urements).    Mr.    

H  8.  ElMtrioal  Laboratory  Praotle*. 

Forty-five  hours  a  week,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  N  2  (Electrical  Engineering  II).  Pro- 
fessor Hood  and  Mr.  


n.  MININO  ■NQINKKHIHa. 

Proftisor  Sptrr  and  Mtttri.  Tucktr,  McRobbit,  MacUod,  Amali 
imd  Ptaret. 

R  1.  PrimlplM  of  MIninf. 

Eightetn  hours  a  wttk,  tixtcea  weeks.  To  coont  u  mm 
credit.  Must  be  preceded  by  Y  i  (Princq^les  of  Geolosr]'. 
Excuruons  to  the  mines,  etc  Tbis  subject  is  required  of  all 
candidates  for  the  B.  S.  and  E.  M.  degrees.  Professor  Spiu 
and  Messrs.  McRobbir  and  Macliod. 

R  2.  Min*  Surveying  and  Mining.  (Classroom  Work).— rVM 
timta  a  wtek,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  Q  I  (Surveying),  R  I  (Prin- 
ciples of  Mining;.  Professor  Spebb,  Messrs.  Tuckek  and 
MACLEon 

R  3.  Mine  Survaylng  and  Mining.  (Field  Work).  Forty  itvt 
hours  a  week,  five  weeks.  To  count  as  one  credit 
To  be  preceded  by  R  2  (Mine  Surveying  and  Min* 
ing),  except  for  students  who  enter  for  this  study  alone, 
who  are  required  to  be  prepared  in  Algebra,  Geometry, 
Trigonometry,  and  in  the  use  of  the  transit  and  level.  Pro- 
fesso'  Eperb,  Messrs.  McRobbie,  Macleod,  Abnold  and 
Peabce. 

R  4.  Mining    Engineering. 

Three  limes  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit.  To  be  preceded  by  C  2  (Analytic  Mechanics),  R  3 
(Mine  Surveying  and  Mining),  and  Q  a  (Hydraulics),  and 
preceded  by,  or  accompanied  with,  M  4  (Mechanics  of  Mate- 
iais).     Professor  SfEkk. 

R  D.  Mine  Management  and  Aoeounta. 

Three  times  a  week,  sixteen  weeks.  To  count  as  five-tenths  of 
a  credit  To  be  preceded  by  R  3  (Mine  Surveying  and  Mia- 
ing.    Professor  Speri  and  Mr.  Tuckek. 

R  S.  Mina  Ventiiation. 

Nine  hours  a  week,  sixteen  weeks.  To  count  as  five-tenths  of 
a  credit  To  be  preceded  by  M  5  (Mechanical  Engineering 
I),  and  Q  3  (Hydraulics).     Professor  Sma. 
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Y.  QEOLOQY. 

Professor  Ssaman,  Dr,   Wright  and  — 


Y  1.  PrinoiplM  of  Qooiogy. 

Five  times  a  week,  twelve  weeks.    To  count  as  six-tenths  of 

a  credit  This  subject  is  required  of  all  candidates  for  B.  S. 
and  £.  M.  degrees.    Professor  Ssaman. 

Y  2.  Statigraphleal  Geology. 

Nine  hours  a  week,  sixteen  weeks.  To  count  as  five-tenths  of 
a  credit  To  be  preceded  by  V  2  (Zoology  and  Palaeontol- 
ogy), and  preceded  by,  or  accompanied  with,  W  2  (Mineral- 
ogy).   Professor  Seaman  and  Mr.  

Y  3.  Phyaioal  and  Chomioal  Qoology. 

Three  times  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  W  2  (Mineralogy),  and  pre- 
ceded by,  or  accompanied  with  X  i  (Petrography)  and  Y  2 
( Stratigraphical  Geology).  Professor  Seaman  and  Dr. 
Wright. 

Y  4.  Qeologioal   Field  Work. 

Forty-five  hours  a  week,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  Q  i  (Surveying),  and  Y  3  (Physical 
Geology),  except  for  those  who  enter  for  this  study  alone. 
Professor  Seaman  and  Dr.  Wright. 

Y  5.  Eoonomio  Geology. 

Three  times  a  week,  twenty-eight  weeks.  To  count  as  nine* 
tenths  of  a  credit  To  be  preceded  by  R  i  (^Principles  of  Min- 
ing), and  Y  4  (Geological  Field  Work).    Professor  Seaman. 


A  2,  Plana  Trigenamatry. 

Mr.  Gkant  and  Mr.  Oaimr*. 

The  ratio  syston  is  used  exdurivdj,  and  prominence  ii  gWen 
to  the  solution  of  trigonometric  equations,  and  the  transfonnatioa  of 
trigonometric  expressions.  The  fall  term's  woric  in  A  I  (Al- 
gebra) must  precede  or  he  taken  along  with  this  course.  Wells's 
Plane  and  S^erical  Trigonometry  is  used  as  the  text  book. 

Three  timtt  a  week,  twelve  weeks,  fall  term.  Count)  a>  fonr- 
tenths  of  a  credit 

A  3>  Sphsrioal  Trigonamatry. 

Professor  Fisuea,  Messrs.  Osbdine  and  GbakT. 

Under  this  head  is  given  the  solution  of  Right  and  Obliqiia 
spherical  triangles  from  the  same  text  book  as  is  used  in  subject  A  a 
(Plane  Trigonometry),  together  with  the  application  to  the  simpler 
problems  of  Spherical  Astronomy,  such  as  the  student  will  need  in 
his  surveying. 

Sis  timts  a  week,  last  five  weeks  of  the  spring  term.  Counts  a* 
three-tenths  of  a  credit.  Must  be  preceded  by  A  3  (Plane  Trig- 
onometry.. 

A  4.  Analytio  Gaomatry. 

Professor  Fisher,  Messrs.  Osbokne  and  GKAt«T. 
The  course  covers  the  straight  line,  conic  sections,  a  few  higher 
plane  curves,  transformation  of  co-ordinates,  general  equation  of  the 
second  degree,  and  an  introduction  to  geometry  of  three  dimensions. 
The  object  is  to  familiarize  the  student  with  methods  rather  than 
with  any  set  of  curves.  Given  partly  by  lectures  and  partly  from 
Tanner  and  Allen's  Analytic  Geometry. 

Four  timet  a  week,  twenty-one  weeks,  winter  and  spring  terms. 
Counts  as  nine-tenths  of  a  credit.  Must  be  preceded  by  A  3 
(Plane  Trigonometry),  and  preceded  by.  or  accompanied  with, 
A  I  (Alg^n). 
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ing  on  the  practicsi  worit  of  the  mining  engineer,  and  to  treat  these 
in  as  practical  a  manner  a>  poasible.  The  imtmction  it  given  hj  the 
laboratory  method.  The  atudcnt  goei  U  race  into  the  labontory, 
and  there,  under  the  direction  of  the  instmctors,  expcrimenti  for 
himself.    The  experiments  are  mostly  qnantitBtive. 

So  far  as  possible,  mere  mechanical  following  of  direction!  i* 
excluded,  and  intelligent  thinking  i*  made  necessary  to  the  accom* 
plishment  of  the  work.  Every  effort  ii  put  forth  to  have  the  stu- 
dent clearl}  develop  and  fix  in  his  mind  the  principles  of  Phyncs 
which  he  will  afterward  use,  and  also  to  lay  the  fonndation  for  that 
skill  in  accurate  determination  of  quantity  and  care  of  delicate  appa- 
ratus which  are  needed  by  the  practical  engineer.  Accuiaqr  and 
order  are  insisted  on  from  the  first  Each  student  receives  individual 
attention,  and,  with  the  exception  of  a  few  experiments  requiring 
more  than  one  observer,  he  does  his  work  independentiy  of  all  other 
students. 

The  work  of  the  laboratory  is  accompanied  by  illustrated  lec- 
tures, and  by  text-book  and  recitation  work. 

The  department  is  equipped  with  a  good  assortment  of  modem 
apparatus  for  lecture  illustration  and  individual  experiment  De- 
tailed lists  of  pieces  which  have  been  published  in  previous  cata- 
logues are  no  longer  considered  necessary. 


B  1.  Oeneral  Phyalos^ 

The  I^ESIDENT,  Professor  Fisher,  Messrs.  Osboihe,  Grant,  Hobl 
and  Fonss. 

An  elementary  course  including  Mechanics,  Heat  and  Light 
Lecture,  recitation,  and  laboratory  work  proceed  together  through- 
out the  course.  Text-books  are  Lock's  Mechanics  for  Beginners, 
Glazefarook's  Heat  and  Light,  and  Sabine's  Laboratory  Manual.  The 
geometrical  side  of  Light  is  developed  mostly  in  the  laboratory,  the 
wave  theory  in  the  lecture  room  with  the  optical  lantern  and  the  arc 
light. 

Twelve  hourt  a  week,  twenty-one  weeks,  winter  and  spring 
terms.  To  count  as  eight-tenths  of  a  credit  Must  be  preceded  by, 
or  accompanied  with,  A  i  (Algebra),  anil  A  a  (Plane  Trig- 
onometry). 


Nine  hourt  o  week,  tixteen  wcdu  in  the  winter  and  first  five 
weeks  of  spring  terms.  To  count  ms  five-tenths  of  a  credit  Must 
be  preceded  b;  C  i  (Analytic  Mechanics). 

8  5.  Light 

The  PsEsineNT,  Professor  Pisbik  uid  Mr.  Osbobne. 
A  more  advanced  course  continuing  the  work  begun  in  this  sub- 
ject in  B  I  (Physics).  The  course  is  designed  particularly  for  those 
students  who  desire  to  take  up  Petrography.  It  deals  chiefly  with 
polarization.  The  subject  is  presented  by  experimentai  lecture* 
which  are  followed  up  with  individual  experiment  A  very  complete 
outfit  of  projection  apparatus  made  by  Newton  &  Co.,  London,  is  in 
the  possession  of  the  department  for  use  in  this  course. 


C.  MECHANICS. 
Tht  Pretidenl,  Professor  Ftther,  Messrs.  Osborne  and  Grant, 
An  attempt  is  made  in  Mechanics  to  develop  the  essential  prin- 
ciples, and  to  render  the  student  proficient  in  applying  them  to  prac- 
tical rather  than  theoretical  problems.  To  this  end  a  large  number 
of  problems  are  solved  which,  so  far  as  possible,  are  selected  from 
machines  or  structures  with  which  the  student  is  already  familiar, 
or  the  study  of  which  he  is  subsequently  to  take  jp.  The  work  of 
the  class  room  is  accompanied  with  experimental  work  in  the  labors- 
torr,  directed  mainly  toward  giving  accurate  ramception  of  the  quan- 
dties  dealt  with. 
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and  figures,  and  the  thinking  faculties  become  numbed  rather  than 
quickened.  Experience  of  years  has  shown,  that  even  a  set  of  notes 
will  have  a  similar  efifect  on  the  student  The  best  results  are 
obtained  when  the  teacher  builds  up  the  science  from  experiment* 
by  making  suggestions  leading  the  student  to  experiment  on  similar 
bodies  in  his  own  way.  In  this  course  there  are  no  definitions  of 
atoms,  molecules  and  structural  formulae  to  start  with.  By  means 
of  a  proper  selection  of  conmion  bodies,  the  student  not  only  dis- 
covers the  qualitative  and  quantitative  relations  of  matter,  the  sim- 
ple and  compound  bodies,  but  he  produces  his  very  reagents  as  he 
goes  along,  he  comes  to  compare  and  correlate  the  phenomena;  he 
finally  classifies  the  phenomena,  and  works  up  to  the  evolution  of 
their  laws.  It  is  not  claimed  that  any  and  all  brain  organizations 
will  become  thinking  instruments  under  this  system.  But  it  is 
claimed  that  it  will  greatly  stimulate  and  improve  existing  faculties. 


EQUIPMENT  OF  THE  LABORATORIES. 

The  Laboratory  for  General  and  Experimental  Chemistry  is  a 
room  31  1-2x51  feet,  situated  in  the  basement  of  the  northeast  wing 
of  the  Chemistry  building.  The  room  receives  light  from  three  of 
its  sides.  Five  desks  provide  table  and  closet  space  for  ninety  stu- 
dents. A  continuous  hood  runs  around  three  walls  of  the  room 
with  a  total  length  of  102  feet,  enabling  forty-five  students  to  make 
use  of  the  hood  at  one  time.  The  north  wall  hood  is  six  feet  high 
and  is  made  fire  proof.  Here  all  experiments  requiring  high  tem- 
peratures are  performed  in  Wind  furnaces,  Muffie  furnaces  and  Gas 
furnaces.  The  instructor's  private  room  opens  into  the  main  lab- 
oratory. Another  adjoining  room  contains  all  the  special  apparatus, 
which  is  accessible  to  the  students  through  the  instructor. 

The  Laboratory  for  Qualitative  Analysis  occupies  the  west 
wing  of  the  main  floor.  The  room  is  40x33  feet.  Five  desks  give 
working  and  closet  space  for  sixty-four  students,  with  one  sink  for 
four  places.  A  continuous  hood  runs  along  three  of  the  walls.  This 
hood  is  divided  into  compartments  of  five  feet  each,  to  be  occupied  by 
one  or  two  students  at  a  time.  Each  compartment  contains  two  per- 
manent self-supplying  water-baths  and  two    gas  stop  cocks.    Four 


A  Mtutum  occupies  the  weit  end  of  Hit  upper  floor.  It  ■■  k 
splendidly  lighted  room  ^1x34  feet  In  it  are  displayed  charts  and 
models,  which  illustrate  chemical  and  metallurgical  processes.  These 
latter  are  further  brought  nearer  to  the  students  by  full  collectioiu 

The  Supply  Clerk's  office  and  the  store  rooms  are  located  in  the 
of  the  raw  mutetials,  the  intermediate  and  the  finished  produda, 
basement,  but  are  connected  with  the  main  floor  by  means  of  a 


F  1  General  Experimental   Chemistry. 

Professor  KoENic,  Messrs.   and  Wilson. 

Twelve  hours  a  week,  Iwenty-cight  weeks;  one  recitation,  three 
lectures,  and  six  hours  of  laboratory  work  each  week;  to  count  as 
eleven-tenths  of  a  credit. 

The  instruction  in  this  subject  covers  the  following  ground: 
First.  Experiments  with  the  common  metals,  their  action  when 
heated  in  air,  and  when  heated  in  the  absence  of  air;  discovery  of 
the  composite  nature  of  air;  a  life  sustaining  part  (ozone)  ;  a  life 
destroying  part  (aiote).  Specific  gravity  of  azote  by  direct  weight 
and  of  ozone  by  calculation.  The  increase  in  weight  of  metals 
when  heated  in  air,  discovery  of  ozonites  (oxides).  Ratio  of  in- 
crease. Burning  of  sulphur  in  air,  discovery  of  a  gaseous  sulphur 
ozonite  possessing  an  acid  taste ;  change  of  the  name  ozone  into 
oxygen.  Restoration  of  the  original  metals  from  the  oionitcs  by 
the  action  of  charcoal;  hence  the  notion  of  elements  or  simple  bod- 
ies. Action  of  the  common  metals  at  a  red  heat  upon  steam,  the 
forming  of  bodies  similar  to  the  oxides  and  of  an  inflammable  gaa ; 


the  natural  gases.     The  fati,  alcohols,  ethers,  albumcnoid  bodies. 
Discovery  of  cyanogen  and  its  principal  compounds. 

(7)  The  study  of  bone-ash  and  discorery  of  phosphorus-oxide* 
and  hydroxides  of  phosphorus. 

(8)  The  study  of  borax  and  quartz;  boron  and  silicon. 

(g)  Theoretical  deductions.  Electrolysis.  Thermo-chemistry. 
Structural  and  stereographic  formnke. 

The  students  are  required  to  take  notes  during  the  lectures,  and 
they  must  keep  a  detailed  account  of  their  own  obserrAtions  and 
deductions  in  the  laboratory.  The  term  standing  is  derived  from 
these  notes  and  from  the  recitations,  which  arc  held  once  a  wedc 

F  2.  Blowpipe  Analyaii^ 

Professor  Koinig  and  Mr.  GocrrscH. 

Twelve  hours  a  week,  five  weeks.  Two  lectures,  one  recitation 
and  nine  hours  of  laboratory  work  each  week.  To  count  as  tw&- 
tenths  of  a  credit 

This  is  a  short  course  in  Qualitative  Analysis  in  which  prefer- 
ence is  given  to  reactions  in  the  igneous  way,  so  that  students  may 
be  enabled  to  take  the  course  in  Mineralogy  with  full  benefit 

Brush's  tables  and  Landauer's  small  treatise  are  referred  to. 

To  be  preceded  by  subject  F  1  (General  Chemistry), 

F  3.  Quklitatlva  Analyaia. 

Professor  KoENtc  and  Mr.  Goettsch. 

Twelve  hours  a  week,  twenty-eight  weeks.  Two  lectures,  one 
recitation,  and  nine  hours  of  laboratory  work  each  week.  To  count 
as  eleven-tenths  of  a  credit 

This  course  embraces  the  chemistry  of  the  metals  and  their 
technically  important  salts.  In  the  case  of  Gold,  for  instance,  the 
student  receives  200  mgrs.  of  the  pure  metal,  and  after  having  con- 
verted it  into  the  prescribed  compounds  and  studied  the  reactions, 
he  must  return  the  gold  as  pure  metal.  As  this  is  time-taking,  the 
course  has  been  extended  beyond  the  usual  limit 


mind  and  practical  sense.  To  all  others  it  is  a  waste  of  time.  The 
students  are  required  to  read  much  chemical  literature  and  to  dis- 
cuss their  reading  in  a  seminar  to  be  appointed  from  time  to  time. 
The  subjects  of  experimentation  may  either  originate  with  the  stu- 
dent or  may  be  suggested  by  the  professor. 

The  student  must  keep  a  minute  account  of  all  bis  work,  in 
arranging  the  apparatus,  as  well  as  in  the  actual  experiment,  whether 
the  Utter  be  a  failure  or  a  success. 


a  METALLUROV. 

Professor  Koenig  and  Mr.  Works. 

G  1.  AMaylng. 

Professor  Koenig  and  Mr.  Works. 

Ont  hundred  seventy-three  hours  as  follows:  i wenty-three  lec- 
tures and  recitations,  once  a  week,  and  one  hundred  fifty  hours  of 
laboratory  work.  Koenig's  Notes  on  Assaying  (Mimeographed). 
To  count  as  seven-tenths  of  a  credit.  Must  be  preceded  by  subject! 
F  3  (Qualitative  Analysis)  and  F  4  (Volumetric  Analysis). 

Assayer's  Certificates  will  be  given  to  those  studeits  only  who 


ot  copper,  silver  and  gold  by  electrolysis  ol  the  matte,  or  ol  ttc 
black  copper  by  Ziervogel's  process. 

(5)  The  leaching  process  1  sulphate  leaching;  brine  leachii^; 
<»>pper-sodium  hyposulphite  leaching,  potassium  cyanide  leaching, 
and  other  chemical  possibilities.  Chlorination  in  the  dry  way  tif 
Stetefeld's  furnace;  by  Bruckner's  furnace  and  its  modifications. 
In  the  wet  way  according;  to  Flattner,  Mears  and  Koenig.  Amalga- 
mation.   Refining  of  crude  bullion ;  parting  of  gold  and  silver. 

The  metallurgy  of  zinc  and  aluminum. 

To  be  preceded  by  F  3  (Qualitative  Analysis)  and  preceded  by, 
or  accompanied  with,  F  7  {Quantitative  Analysis  )and  W  3  (Miner- 
alogy). 
G  3.  Mttallurgloal    Exparimantation. 

Professor  Kobnig. 

Nint  hours  a  week,  thirty-three  weeks.  To  count  as  one  credit. 
There  are  no  lectures  in  this  course;  the  work  is  wholly  expcri- 
me-ital.  Students  must  have  completed  F  7  (Quantitative  Analysis), 
G  I  (Assaying).  G  2  (Metallurgy),  and  W  3  (Mineralogy). 

The  student  may  choose  among  the  following  subjects: 

(i)  Comparative  extraction  of  gold  ores  by  amalgamation,  by 
chlorination,  and  by  the  smelting  process;  that  is  to  say,  to  prove  by 
experiment,  which  of  the  foregoing  methods  will  yield  the  highest 
percentage  of  gold  from  a  given  gold  ore. 

(a)  Comparative  extraction  of  silver  ores  by  amalgamation  or 
leaching. 

(3)  Electrolysis  of  ores  or  secondar>  products  either  in  aque- 
ous or  igneous  liquefaction. 

(4)  The  influence  of  small  quantities  of  negative  elements  upon 
the  physical  properties  of  metals  and  metallic  alloys. 


The  tucceasful  and  economical  operation  of  anjr  mine  depend* 
so  largely  upon  the  judicious  selection,  proper  design,  and  skillful 
operation  of  its  power  plant  and  general  machinery,  diat  the  College 
offers  a  course  in  Mechanical  Engineering  specially  designed  to  pre- 
par:  the  student  to  take  up  such  work. 

The  aim  has  been  to  so  use  those  Mechanical  Engineering  sub- 
jects of  special  prominence  in  mining  work  as  to  give  the  student 
thon^ugh  training,  and  to  indicate  the  methods  of  study  and  observa- 
tio'i  to  be  followed  after  graduation,  should  he  decide  to  take  up  any 
branch  of  Mechanical  Engineering  as  his  specialty. 

Throughout  the  whole  course  the  attempt  is  made  to  present 
clearly  the  theory  underlying  each  part  of  the  work,  and  to  fix  and 
illustrate  the  theory  by  practical  exercises  in  the  shop,  laboratory, 
draughting  room  or  reference  to  neighboring  mine  equipments. 

M«ohanical   Engineering    Building, 

The  work  shops,  mechanical  laboratories,  electrical  engineering 
laboratories,  and  a  draughting  room,  are  located  in  the  Mechanical 
Engineering  Building,  a  building  especially  designed  for  shop  and 
laboratory  purposes.  It  is  fully  equipped  with  lavatories,  lockers, 
and  everything  necessary  for  the  student's  convenience  and  comfort 
when  at  work.     It  is  lighted  with  eleclricity. 

Courses  in  the  following  subjects  are  offered: 

M  2.  Shop  Practice. 

Mr.  CHmsiEssEN  and  Mr.  Harbold. 
Shop  practice  is  of  value  in  giving  intimate  knowledge  of  the 
properties  of  materials,  of  the  use  of  machines  for  working  them, 
and  of  the  difficulties  of  attaining  accuracy.  Judgment  in  the  use 
and  selection  of  any  machinery  is  best  trained  in  the  shop.  The  skill 
acquired  in  the  use  of  machines  and  tools  may  be  of  direct  value 
and  is  always  of  indirect  value  in  giving  familiarity  and  sympathy 
with  such  work.  The  course  covers  nine  hours  a  day.  except  Satur- 
day, for  twelve  weeks,  summer  term,  and  includes  practice  in  wood 
and  metal  work.    To  count  as  two  credits. 
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One  buffiog  wheeL 

One  Power  hack  mw. 

One  2-inch  pipe  and  bolt  machine. 

One  Arbor  press. 

The  assortment  of  chucks,  taps,  drills,  reamers  and  general  tools 
it  -.\tensive.  For  practice  in  pipe  fitting  a  separate  bench  has  been 
provided ;  a  complete  set  of  pipe  tools,  and  a  supply  of  pipe  and  fit- 
tii^s  up  to  two  inches  inclusive  are  m  stock. 

The  blacksmith  shop  occupies  a  room  36x43  and  is  completelj 
equipped  with  eight  forges  and  the  necessary  hand  and  power  tools. 

The  pattern  shop  contains  ten  wood  lathes,  a  pattern  maker's 
lathe  to  swing  five  feet,  a  33-inch  Pay  band  saw.  Beach  jig  saw,  34- 
inch  Fay  hand  planer  and  jointer,  34-inch  Pony  planer,  Cotbnni 
universal  saw  bench,  emery  wheels  and  grindstones,  gouge  grinder, 
steim  glue  heaters,  an  extensive  assortment  of  hand  tools  and  ap- 
pliances, and  the  necessary  work  benches  and  vises. 

Each  student,  in  each  shop,  has  a  separate  work  bench,  set  of 
hand  tools,  and  locker,  for  which  he  is  held  responsible.  Any  dam- 
age lo  tools,  or  other  part  of  the  equipment,  beyond  wear  and  tear 
by  legitimate  use,  is  charged  to  the  Student  accountable  for  it,  and 
must  be  paid   for. 

Each  shop  has  a  very  complete  tool  room,  in  which  the  check 
lyscem  of  accounting  for  tools  is  used. 

Power  for  the  shops  is  furnished  by  an  8x24  Reynolds  Corliss 
engine.    Both  shops  are  lighted  with  electricity,  the  current  being 
obtamed   from  ihe  school  plant,  or  from  the  mains     of     the  local 
Electric  Co. 
ChargM. 

Tuition  fee  for  the  summer  term  is  $40,  and  laboratory  fee  is 
$10.     Further,  each  student  Is  required  to  purchase  all  hand  files,  a 
4-incli  scale  and  to  pay  for  stock  used  whenever  work  has  been 
spoiled  through  neglect  to  obey  the  orders  of  the  instructor. 
SpMiai  Btu  dents. 

Those  who  desire  to  take  shop  work  only,  and  devote  all  their 
tim;  to  it,  are  admitted  as  special  students  on  the  following  condi- 
tions :  No  student  shall  be  less  than  17  years  of  age.  Students  be- 
tween the  age  of  17  and  20  must  present  evidence  of  having  spent  at 
Jean  two  yesiis  in  some  reputable  high  school  or  academy.  Persons 


boikr  and  attendmnt  detaili,  being  ut  introduction  to  the  Medunical 
Engineering  of  Power  PUnti.  Text-book,  Hutton's  "The  Mechani- 
cal Engineering  of  Power  Plants." 

M  1t.  Maehanieal  Englnvoring  II. 

Professor  Hood, 

Fifteen  hours  a  week,  first  five  weeks  of  spring  term.  To 
count  as  three-tenths  of  a  credit.  To  be  preceded  by  M  5  {Me- 
chanical Engineering  i).  The  same  text-book  ia  completed,  some 
subjects  being  amplified  by  lectures. 

The  very  extensive  and  varied  power  plant  equipments  in  the 
immediate  neighborhood  will  be  used  as  illustrative  material  to 
familiarize  the  student  with  ihe  details  introduced  into  the  course. 
Trips  of  inspection  will  be  taken  and  reports  made. 

Questions  raised  in  these  general  courses  (M  5  and  M  11)  arc 
specially  treated  at  length  in  subjects  M  9,  M  10.  M  12,  M  13,  M  14, 
M  3  and  parts  of  Q  2  and  R  2. 

M    1&    Meehanieai    Enginearing    III. 

Professor  Hooa 
Three  limes  a  week,  twelve  weeks,  (all  term.  To  count  as  four- 
tenths  of  a  credit.  To  be  preceded  by  M  11  (Mechanical  Engineer- 
ing II)  and  preceded  by,  or  accompanied  with,  C  2  (Analytic  Me- 
charics)  and  M  4  (Mechanics  of  Materials).  Thermodynamics  of 
the  rteam  engine.  Analysis  of  steam  engine  and  boiler  tests.  A 
course  in  the  theory  of  the  action  of  steam  and  the  steam  engine. 
Lectures  or  a  text-book  on  Thermodynamics,  and  Kent's  Mechanical 
Engineer's  Pocket  Book. 

M    13.  Maohanioal    Enginearlng   IV. 

Professor  Hood. 
Three  limes  a  v-ftk,  ten  weeks,  spring  term.    To  count  as  three- 
tenths  of  a  credit.    To  be  preceded  by  M  12  {Mechanical  Engineer- 
ing  III).     Lectures  and  reading  on  subjects  as  Motors  {other  than 


Eiil^neer's  Pocket  Book  and  Catalogues. 
M  IS.  Meehanical  Drawing 

Messrs.  Chbistemsbn,  Arn<»^  and  Puicg. 

Fifteen  hours  a  week,  twelve  wedcs,  fall  term.  To  count  as  six- 
tenths  of  a  credit 

The  use  of  drawing  instruments,  the  graphical  solution  of  geo- 
metrical problems.  Descriptive  Geometry.  Projections  on  ri^t  and 
oblique  planes,  intersections  of  lines,  sur&ces  and  solids,  plana, 
elevations  and  sections,  isometric  projection.  Anthony's  Element* 
of  Mechanical  Drawing.     Reinhardt's  Lettering. 

The  instruction  in  the  art  of  drawing  is  designed  to  give  promi- 
mence  to  such  branches  of  the  subject  as  are  of  most  value  to  the 
practicing  o^ineer.  It  is  required  that  the  instruments  used  shall  be 
of  Ihe  best  and  for  the  convenience  of  students  a  suitable  grade  is 
offered  for  sale  at  the  College.    Instruments  required  are: 

One  sH-inch  compass. 

One  3U-inch  bow  spacer. 

One  3l4-inch  bow  pencil. 

One  3 14 -inch  bow  pen. 

One  5- inch  ruling  pen. 

One  30° — 60°  triangle. 

One  45°  triangle. 

One  curve. 

One  30-inch  Tee  square. 

Two  bottles  ink. 

Eight  thumb  tacks. 

Three  rubbers. 

Two  pencils. 

Twelve  pens. 

One  penholder. 

Penwipers. 

Chamois. 

Cloth  board  covers. 

One  tile  pencil-sharpener. 

One  15-inch  adjustable  curve. 

One  la-incb  white  edged  scale. 


Equlpmsnt. 

The  power  plant  contains  one  Parker  Steam  Generator  of  loo 
H.  P..  one  58  H.  P.  Stirling  water-tube  boiler,  one  40  H.  P.  steel  re- 
turn tubular  boiler,  one  8x24  Reynolds  Corliss  engine,  an  8x13 
Buckeye  engine  in  dynamo  room,  a  gxg  N.  Y.  safety  vertical  ilide 
valve  engine  in  the  ore  dressing  bnilding,  a  5x5  horizontal  slide  valve 
engine,  and  one  50  H.  P.  Whee'.er  surface  condenser,  with  Worthing- 
ton  air  and  circulating  pump.  Of  the  minor  apparatus  there  is  now  in 
stock  one  Tabor  indicator,  and  four  Crosby  indicators  with  electrical 
attachment,  one  Hine  and  Robertson  indicator,  one  Collins  continuous 
indicator,  eight  polar  planimeters,  ten  of  Greene's  standard  ther- 
mometers for  calorimetric  work,  calorimeters  of  the  following  kindi 
— barrel,  continuous,  superheating,  throttling,  and  separator;  Car- 
penter Coal  Calorimeter  and  Parr  Calorimeter — one  15  H.  P.  Flather 
hydraulic  dynamometer,  arranged  for  either  transmission  or  ab- 
sorption, Heath's  stop-watch  speed  counter.  Tabor  speed-counter, 
Schaeffer  and  Bud  ^nburg  tachometer,  pantographs,  Hine  and  Robert- 
son reducing  motion,  draught  gauges,  Ashcroft  boiler  test  pump  and 
gauge,  gauges  for  use  with  water  or  steam,  one  gauge  tester  of  the 
Ashcroft  pattern,  Ashcroft  pyrometer,  Bristol  recording  gauge,  one 
Hancock  ejector,  a  number  of  working  injectors,  with  cut  models  of 
tame,  Buffalo  scales  of  several  patterns,  Worthington  water  meter. 
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used  in  lis^ting  and  power  transmission.  The  laboratory  affords 
practice  with  direct,  alternating  and  polyphase  currents,  incandescent 
and  arc  lighting,  and  motors  on  constant  potential,  constant  current 
and  polyphase  circuits. 

The  equipment  includes  two  direct  current  dynamos  with  four 
motors.  A  33  K.  W.,  1,000  Volt,  alternating  current  machine.  A 
15  K.  W.  three  phase  generator  with  three  motors.  Two  arc  light 
machines,  one  constant  current  motor,  a  60  Cell  Storage  Battery,  all 
with  suitable  switch  board,  instruments,  transformers  and  laboratory 
measuring  instrtunents. 

Forty-five  hours  a  week,  second  six  weeks  of  summer  term.  To 
count  as  one  credit    Must  be  preceded  by  N  2. 

a    CIVIL    ENQINERINQ. 

Professor  Sperr  and  Messrs.  Tucker,  McRobbie  and  Macleod. 

Q  4.  Topographical  Drawing. 

Messrs.  Tucker,  McRobbie  and  Macleod. 

Six  hours  a  week,  twelve  weeks,  fall  term.  To  count  as  three- 
tenths  of  a  creHit. 

This  subject  precedes  the  work  in  Surveying.  The  instruction 
is  given  by  lectures  and  practical  work  in  the  Drawing  Room  on  the 
following : 

1.  Lettering. 

a.  Mechanical. 

b.  Free-Hand. 

2.  Plotting. 

a.  By  Protraction. 

b.  By  Rectangular  Co-ordinates. 

3.  Making  Scales.  Topographical  Signs,  and  Titles. 
Inatrumentt  required: 

One  5-inch  right  line  pen. 

One  5  i-2-inch  compass  (pivot  joint)  with  hair  spring,  pen,  pencil, 

points,  and  extension  bar. 
One  3% -inch  bow  pen. 
One  3% -inch  bow  pencil. 
One  .'JH-THch  bow  dividers. 
One  6-inch  brass  protractor. 
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One  g-inch  45-degTee  amber  trituiKle. 

One  dozen  Gennan  silver  thmnb  tacks,  3-8  diam. 

One  bottle  Hinins'  black  drawing  ink. 

One  bottle  Hicgins'  cannine  drawing  ink. 

One  rubber  pencil  eraser. 

One  ink  eraier. 

One  piece  Artist's  gum  1-3  x  1-3  x  3  inches. 

Three  6H  pencils. 

One  piece  chamois  skit],  about  12  x  8  inches. 

One-half  pan  each,  moist  colors,  as  follows:     Prussian  blue,  burnt 

One-half  dozen  No.  i  Spencerian  pens,  with  holder. 
Three  mapping  pens. 
One  swivel  curve  pen. 

All  instruments  must  be  of  lirst-class  quality.    Students  will  not 
be  allowed  to  work  with  inferior  instruments. 
Text-Books: 

"A  System  of  Fr»e-hand  Lettering,"  Reinhardt. 

"The  Theory  and  Practice  of  Lettering."  Sherman. 

"Theory  and  Practice  of  Surveying,"  Johnson. 

Q  1.  Survaying.     (Theory  and  Praclice). 

Professor  Sperr  and  Messrs.  McRobbie  and  MaclEOd. 

Fifly  hours  a  week,  twelve  weeks,  summer  term.  Beginning 
about  the  middle  of  Ji-.ne  each  year.  To  count  as  two  and  two- 
tenths  credits.  To  be  preceded  by  subjects  A  3  (Spherical  Trigono- 
metry) and  Q  4  (Topogiaphical  Drawing),  except  that  persons  who 
wish  to  attend  this  course  only,  are  required  to  prep~re  themselves 
upon  the  subjects  of  Plane  Trigonometry,  Logarithms  and  Mensura- 
tion; and  provide  themselves  with  the  drawing  instruments  and 
materials  required  for  Drawing  under  the  Civil  Engineering  depart- 
ment. All  persons  who  desire  to  attend  are  requested  to  send  in 
their  names  early  to  Professor  Sperr,  or  to  the  president  of  the 
College,  in  order  that  proper  provision  may  be  made  for  them. 

The  object  of  this  course  is  two- fold :  First,  to  give  the  regular 
students  more  thorough  and  extended  practice  in  the  field  than  it  it 


pftrt  of  the  time  i>  spent  in  the  Drawing  Room. 
Text-Book: 

Graphical  Analysis  of  Roof  Trusses.  Greene. 

Q  7.  Engin*«ring  D««ign  and  Cenatniotlon. 

Professor  Spcbb  and  Mr.  Tuckex. 

Twelve  honrt  a  week,  sixteen  weeks,  winter  and  first  half  of 
spring  term.  To  cmint  as  five-tenths  of  a  credit  To  be  preceded 
by  subject  Q  6  (Graphical  Statics),  and  preceded  by,  or  accompa- 
nied with,  R  4  (Mining  Engineering),  and  M  4  (Mechanics  of  Mate- 
rials). 

The  work  in  designing  is  applied  to  the  head-frames,  roA 
houses,  engine  and  IkhIit  houses,  bridges,  trestles,  etc.,  of  the  mining 
plants  considered  under  subject  R  4  (Mining  'Engineering). 

A  general  outline  of  the  work  is  as  follows : 

1.  The  general  requiremetit  of  the  structure. 

2.  Drawing  the  general  plans. 

3.  The  materials  best  adapted  to  the  various  purposes. 

4.  Strength  of  materials, 

5.  Methods  of  construction. 

6.  Making  detailed  drawings,  bills  of  material,  and  estimate 

7.  Synopsis  of  the  law  of  contracts 

8.  Drawing  up  specifications. 
g.  Letting  contracts. 

la  Superintending  the  construction. 

Q  2.  Hydraulics.     (The  flow  of  water  through  orifices,  weirs,  pipes 
and  other  conduits).    Mr.  Tuckek. 

Three  limei  a  week,  sixteen  weeks,  winter  ar.d  first  half  of  spring 
tenn.    To  count  as  five-tenths  of  a  credit.    To  be  preceded  by  B  i 
(Physics)  and  R  I  (Principles  of  Mining). 
Text-Book : 

Treatise  on  Hydraulics.    Merriman. 
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R.  MININQ  ENQINEERINa 

Professor  Sptrr  and  Mtssrt.  Tucker,  ilcRobbU,  MocUod,  Arnold 
and  Ptaret. 

Mining  engineering  as  here  used,  signifies  carrTing  througfa 
a  mining  enterprise.  Intelligently  conducted  mining  operatian» 
employ  the  principles  of  mathematics,  physics  and  mechanics;  the 
sciences  of  geology,  mineralogy,  chemistry  and  metallurgy;  and  the 
arts  of  civil,  mechanical  and  electrical  engineering;  and  demand 
capacity  for  organizaticc  and  business  management. 

These  principles,  sciences,  etc,  are  taught  hy  medalists  and 
experts  in  different  departments;  and  their  special  application  to  the 
business  of  mining  is  taught  under  the  head  of  Mining  Knginecring. 

The  leading  sub-diviMons  arc  Mining,  Surveying,  Engineering 
and  Management 
R  1.  PrinaiplM  of  Mining. 

Professor  Sperb  and  Messrs.  McRobbib  and  MaclEod. 

Eighteen  hours  a  week  for  sixteen  weeks,  winter  and  first  half 
of  spring  terms.  To  count  as  eight-tenths  of  a  credit.  Must  be  pre- 
ceded by  subject  Y  I  (Principles  of  Geology). 

7%e  scheme  of  givit:g  the  instruction  is  as  follows: 

I.  One  or  more  lectures  a  week  are  based  upon  the  following 
outline: 

1.  Prospecting!  aids,  methods,  outfit,  territory  and  qualificationi. 

2.  Breaking  ground;  hand  tools,  machinery  and  blasting  opera- 

3.  Supporting  excavations :  rock  pillars,  timber,  masonry  and 
metallic  supports. 

4.  Conveyance  of  mineral :  haulage  by  men,  animals,  locomo- 
tives, electric  motors,  single  rope,  tail  rope,  endless  rope  and  endless 
chain;  transport  by  mills,  packs,  pipes,  launders  and  boats;  hoisting 
receptacles,  ropes,  motors,  signals  and  safety  appliances ;  pumping 
oils,  mineral  solutions  and  alluvia.  Lowering  timber  and  lowering 
and  raising  workmeiL 

5.  Drainage:  surface — ground  water,  streams,  swamps  and 
lakes;  mine — ground  water,  old  workings,  and  flooded  mines. 

6.  Ventilation :  pure  air  constitutents  and  requirements ;  mine  air 
vittatien  and  purification ;  accidents  from  impure  air  and  the  means 
and  methods  of  prevention,  rescue  and  resuscitation. 


f.  Methods  of  Tnvnung  UndergTound. 
10.  Surveyiiig  Coal  Mines. 

a.  Putting  up  Sights. 

b.  Tiking  up  Rooms,  etc. 

It.  Determinstion  of  Strike  mnd  Dip. 

n.  MINING. 

I.  Coal  Minitig, 

a.  Prospecting  the  Property. 

b.  Locating  the  Shaft,  Slope  or  Drift 
c  Laying  out  the  Mine. 

a.  Iron  Ore  Mining. 

>.  Prospecting  the  Deposit 
b.  Locating  the  Shaft 
c  Laying  out  th:  Min& 
I.  Room  and  Pillar. 

2.  Top  Slicing. 

3.  Sub-Stopin,f. 
3.  Mine  Timbering. 

a.  Drifts  and  Levels. 

b.  Slopes. 

c  Rises  and  Chutes. 
Tlie  instruction  is  given  from  private  notes  and  from  references 
to  professional  papers  to  be  foand  in  Ihe  College  library. 

R  3.  Mine     Survayinq    and     Mining.     (Field     Work). 
Professor  SpEbr  and  Messrs.  McRobbie,  Macleod,  Arnold  and 
Peabce. 

FoTty-Avt  hours  a  week,  five  weeks,  last  half  of  spring  term.  To 
Munt  as  one  credit 

Must  be  preceded  by  subject  R  2  (Mine  Surveying  and  Mining), 
except  for  students  who  enter  tor  this  subject  only,  who  arc  re<iuired 
to  be  prepared  in  Algebra,  Trigonometry,  and  in  the  use  of  tkc 
transit  and  level. 

The  first  two  weeks  are  devoted  to  surveying  and  mapping  a 
mine  or  some  portion  thereof,  either  in  the  "Copper  Country '  or  in 
■ome  one  of  the  iron  mining  districts  of  Northern  Michigan.  The 
bst  three  weeks  are  devoted  to  the  examination  of  mining  methodi 


no  Michigan  Colkge  of  MifMs 

The  proper  forms  of  accounts  are  designed,  ruled  op,  and  the 
transactions  entered  thereon.  Then  the  books  are  closed  and  the 
trial  balance,  production,  labor,  and  cost  statements  are  made  out 

R  6.  M«ohaniG«l  Ventilation  of  Minoa. 

Professor  Spsrb. 

Two  hours  a  week  in  lecture  room  and  seven  hours  in  labora- 
tory, sixteen  weeks,  winter  and  first  half  of  spring  terms.  To  count 
as  five-tenths  of  a  credit 

The  laboratory  affords  facilities  for  experimental  work  with 
mechanical  and  hot  air  ventilators,  and  with  various  other  means  for 
the  production  of  air  currents  in  mines.  The  ventilating  system  of 
the  building  was  put  in  with  this  object  in  view,  and  it  makes  a  val- 
uable addition  to  the  equipment.  A  wide  field  for  investigation  and 
research  in  the  laws  of  ventilation  is  here  presented  for  advanced 
students. 

The  subject  is  required  to  be  preceded  by,  or  accompanied  with, 
Q  3  (Hydraulics),  R  4  (Mining  Engineering)  and  preceded  by  M  5 
(Mechanical  Engineering  I). 

8.  ORE  DRESSING. 

Mr.  Tucker. 

Forty-five  hours  a  week,  six  weeks.  Summer  term.  To  count 
as  one  credit. 

To  be  preceded  by  G  i  (Assaying),  Q  2  (Hydraulics),  and 
W  3  (Mineralogy). 

Most  of  the  time  is  given  to  practical  work  in  the  stamp  mill, 
taking  a  certain  time  each  day  for  instruction  in  the  theoretical 
principles  involved  in  the  concentration  and  reduction  of  gold,  sil- 
ver, copper,  lead,  iron,  and  other  ores. 

The  students  do  all  the  work  in  the  mill,  and  each  student  is 
gfiven  an  opportunity  to  become  familiar  with  all  the  different  kinds 
of  work. 

The  students  are  required  to  take  samples  and  ascertain  by  fire 
or  wet  assay  the  degree  of  efficiency  of  the  dressing  operations  which 
they  are  conducting. 

Each  student  is  required  to  spend  some  time  each  day  in  reading 


are  arranged  unlabeled  in  drawers,  and  pains  will  be  taken  to  train 
the  eye  to  recognize  resemblances  and  differences.  Each  student  ia 
assigned  dnwers  in  the  working  collection,  upon  wbich  be  is  re- 
quired to  make  individual  recitations.  In  these  recitations  he  must  be 
able  to  point  out  the  generic  characters  of  the  fossils,  after  having 
assigned  them  to  their  proper  dasa  and  order  .  In  well  preserred 
specimens  he  is  expected  to  recognite  some  of  the  more  important 
species.  Besides  the  working  collection  there  is  a  small  ^pe  collec- 
tion, of  living  and  fossil  forms,  arranged  loologically  in  accord- 
ance with  Nicholson's  New  Manual  of  Pabeontology,  and  a  larger 
one  of  fossils  containing  more  than  three  thousand  ^ecimena  ar- 
ranged both  zoologically,  and  according  to  geological  horizons. 
There  is  also  a  reference  collection  of  1,500  invertebrate  fossils. 

W.  MINERALOGY. 
W  1.  CryBtalloaraphy. 

Professor  Seaman,  Dr.  Whicht  and  Messrs. 


Fall  term,  nine  hours  a  week,  twelve  weeks.  To  count  as  four- 
tenths  of  a  credit.  The  instruction  is  given  by  means  of  lecture 
notes.  Elements  of  Crystallography,  G.  H.  Williams,  and  laboiatorj 
practice  in  determining  the  crystal  forms  on  wooden  models  and 
natural  crystals.     Each  student  recites  individually  to  an  instructor. 

As  the  student's  future  work  in  mineralogy  depends  largely  up- 
on his  knowledge  of  this  subject,  he  is  required  to  familiariie  him- 
self with  the  principles  which  it  involves. 

The  law  of  symmetry  is  explained  somewhat  in  detail,  thus 
enabling  the  student  to  comprehend  the  derivation  of  hemihedral 
and  tetartohedrai  forms,  as  well  as  to  better  understand  those  forms 
that  are  holohedral.  Crystal  aggregates  are  briefly  considered,  and 
the  more  common  laws  of  twinning  are  explained  and  illustrated 
with  models  and  natural  crystals. 

Cleavage  is  shown  to  conform  to  the  law  of  symmetry,  and 
the  student  is  drilled  in  determining  the  crystal  system,  and  symme- 
try of  cleavage  fragments. 

The  laboratory  is  provided  with  working  collections  as  follows: 
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For  purposes  of  instruction  in  W  2  and  W  3,  the  laboratory  it 
stqyplied  with  the  following  collections: 

Natural  Crystals 3,000 

Natural  Crystals,  special  collection 500 

Collections  illustrating  Physical     Properties,     Pseu- 

domorphs.  Optical  Properties,  etc 485 

Lecture  Collection  of  Minerals 10,000 

Practice  Collection 
of  Minerals. 

First  Series 2,500 

Second    Series 2,100 

Third  Series   1,275 

Fourth  Series 3*225 

Fifth  Series 1,525 

Sixth  Scries 1,850 

Seventh  Series 1425 

Review    Series 3,125 

17,025 

3i,oto 

X.  PETROGRAPHY. 

Dr.  Wright. 

X  1.  Petrography:    Lithology  and   Petrology. 

Fall,  winter,  and  half  of  the  spring  term,  twelve  hours  a  week, 
twenty-eight  weeks.    To  count  as  eleven-tenths  of  a  credit 

The  work  is  divided  into  three  parts :  Microscopic  Mineralogy, 
Lithology  and  Petrology. 

A.  Microscopic  {Optical)  Mineralogy:  Under  this  head  are 
treated  the  various  optical  and  other  characters  of  minerals  as  re- 
vealed by  the  microscope.  Their  alterations  are  especially  studied 
owing  to  the  importance  of  these  in  the  subjects  of  Economic  Geo- 
logy and  Lithology. 

The  lectures  given  are  chiefly  devoted  to  the  description  and 
use  of  the  microscope  as  a  simple  instrument  and  as  a  piece  of  op- 
tical apparatus  for  the  determination  of  minerals  and  rocks.  This 
part  of  the  work  will  comprise  the  use  of  the  petrographical  micro- 
scope in  common  and  polarized  light,  both  as  a  microscope  and  as 
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One  Fuess's  largest  petrographical  microscope,  of  the  latest  pat- 
tern, with  all  the  accessories;  made  expressly  for  this  institution. 

One  Nachet's  largest  petrographical  microscope,  with  all  the 
accessories. 

One  Dick's  petrographical  microscope,  with  Swift's  objectives 
and  other  accessories. 

One  projection  microscope. 

One  Nachet's  inverted  chemical  microscope. 

One  Spectroscope. 

One  spectropolarizer. 

One  Sorb/s  apparatus  for  observing  the  four  images  given  by 
biaxial  bodies. 

Two  Calderon's  oculars. 

Three  Bcrtrand  oculars. 

One  spectroscope  ocular. 

One  goniometer  ocular. 

One  Babinct's  compensator  ocular. 

One  Michel-Levy's  comparateur. 

One  axial  angle  apparatus  for  measurements  in  oil. 

One  periscope  eye-piece. 

One  Filar  micrometer. 

One  cross-hair  micrometer. 

Three  micrometers. 

Four  camera  luddas. 

Two  Abbe's  camera  lucidas. 

One  Bausch  &  Lomb's  one-inch  microphotographic  objective. 

One  mica  plate — nose  piece. 

Many  extra  eye-pieces,  objectives,  etc 

One  condenser. 

One  condenser  with  iris  diaphragm. 

One  Jannettaz's  thermal  apparatus. 

One  Latterman's  apparatus. 

One  Fuess's  polariscope  with  accessories. 

One  new  Bausch  &  Lomb's  drawing  board  for  microscope. 

One  new  Goldschmidt's  two  circle  goniometer  with  accessories, 
(Model,  1900). 

One  Groth's  universal  apparatus,  with  goniometer. 

One  Fuess's  application  goniometer  for  dull  crystals. 
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scopic  characters  of  the  rock  he  is  studying.  The  thin  .sections  of 
rocks  for  the  most  part  have  been  made  at  the  College  from  the 
hand  specimens  in  the  Lecture  Collection  of  Rocks.  All  practical  stu- 
dents of  Petrography  will  recognize  the  great  advantage  of  this  ar- 
rangement. 

C.  Petrology:  Under  this  subdivision  of  Petrography,  the 
various  questions  relating  to  the  origin,  modes  of  occurrence,  rela- 
tions and  alterations  of  rocks,  as  observed  in  the  field,  are  consid- 
ered, but  since  the  chief  portion  of  the  students  electing  Petrography 
also  elect  Physical  and  Chemical  Geology,  the  majority  of  the  in- 
struction in  Petrology  is  given  in  connection  with  that  subject 

The  entire  subject  of  Petrography  is  to  be  taken  as  a  whole,  and 
the  student  is  required  to  have  passed  in  B  i  (Physics),  F  i  (General 
(Chemistry),  and  W  2  (Mineralogy).  W  3  (Mineralogy)  and  B  $ 
(Light)  must  precede  or  accompany  this  subject 

In  the  above  course  in  Petrography  the  following  collections  art 
used: 

L    Thin  Sections  op  Minerals  and  Rocks. 

Sections  of  Minerals 2,500 

Polarlscope  Sections 133 

Sections  of  Lecture  Rock  Collection  2,870 

Sections  of  Michigan  Rocks 1,000 

Sections  of  Rosenbusch  Rock  Collection 983 

Sections  of  Other  Foreign  Rocks 120 

Miscellaneous  Sections   354 

Sections  of  Stratigraphical  Rock  Collection 210 

Sections  of  Duplicates  of  Michigan   Geological 

Survey  Collection  260 

Sections  of  Rocks  Illustrating  L.  S.  Monographs.  86 

Sections  of  U.  S.   Educational  Series 60 

Sections  of  Private  Collection  of  A.  E.  Seaman. .  150 

Sections  of  Norwegian  rocks  42 

Sections  of  Saxonian  rocks 75 

Sections  of  Arkansas  and  Wyoming  rocks 35 

8,877 
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Polished  Serpentine 80 

Polished  Ornamental  Stones,  other  than  the  ahove 50 

Building  Stone,  including  granite,  sandstone,  limestone, 

slate,  etc  100 

This  course  must  be  preceded  by  W  3  (Mineralogy),  X  I 
(Petrography),  and  Y  4  (Field  (kology). 

J.  THE8I8. 

The  Faculty. 

J     1.    Thesis. 

Properly  qualified  students  may  include  the  preparation  of  a 
thesis  in  their  work  for  a  degree. 

The  subject  of  such  thesis  must  be  announced  with  the  schedule 
of  studies  for  the  year  in  which  the  degree  is  expected ;  further,  the 
elective  schedule  must  be  approved  by  the  head  of  the  department 
in  which  the  thesis  work  is  to  be  done.  This  approval  will  include 
the  subject  chosen  and  the  student's  preparation  to  do  the  work. 

The  schedule  and  subject  are  then  considered  by  the  Faculty, 
whose  approval  is  necessary. 

The  thesis  must  be  completed  by  July  i,  and  submitted  to  the 
Faculty  for  examination  and  acceptance.  For  its  acceptance  it  must 
be  accompanied  with  a  written  approval  of  the  instructors  under 
whom  the  work  was  done. 
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profession  will  depend  quite  as  much  upon  his  character  and  ability 
as  upon  his  technical  training,  whether  gained  in  college  or  out  of 
it  When  through  his  college  course,  he  will,  if  his  work  has  been 
properly  done,  be  ready  to  begin  his  career  in  mining. 

The  location  of  this  institution  and  its  methods  of  instruction 
fit  its  graduates  to  be  useful  to  their  employers  in  some  capacity  at  the 
start,  and  so  far  they  have  upon  graduation  experienced  no  difficulty 
in  obtaining  positions  which  give  them  a  chance  to  show  forth  the 
material  of  which  they  are  made.  Subsequent  advancement  depends 
Qpon  the  character  and  the  ability  of  the  individual  His  industry 
and  the  faithfulness  with  which  he  devotes  himself  to  the  interests 
of  his  employer  are  two  most  important  factors. 

In  conclusion  it  may  be  said  that  only  those  who  are  willing  to 
do  hard  and  continuous  work,  both  during  their  course  at  college 
and  in  the  years  following,  should  undertake  to  train  for  a  career 
in  mining.  For  those  who  are,  and  who  have  an  aptitude  for  engineer- 
ing parsaitSv  the  outlook  is  promising. 
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orer  3,000  pamphlets,  classified  and  accessible  for  reference,  and  a 
large  number  of  maps. 

The  Lil/raiy  is  open  daily  throughout  the  year,  Sundays  and 
legal  holidays  excepted.  While  it  is  intended  primarily  as 
an  aid  to  college  work,  the  College  authorities  are  pleased  to  extend 
Its  privileges  to  such  part  of  the  general  public  as  may  wish  to  use 
it  Mining  engineers,  and  those  interested  in  scientific  or  technical 
pursuits,  will  find  it  a  valuable  aid  in  their  research.  The  library 
now  receives  237  technical  and  scientific  periodicals,  etc,  whidi  are 
issued  upon  application  for  use  in  the  reading  room  which  adjoins 
tiie  library. 
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aTsOable  in  Sdcnce  Haa     There  IbUovs  a  fist  of  die 
looms  in  this  hniklinf  as  tfaej  will  be  occnpied  after  die 


Student's  Room i* 

Gymnasinm 31^^54 

Constant  Temperatore  and  Dark  Room  I-PUQ  ieet 

Ekctrical  Laboratory 31x42  fcct 

FliTSical  Laboratory 32x41  iect 


Laboratory  of  Economic  Geology 2Zk2J  feet 

PafaBontoIogical  Laboratory 21x27  feet 

Geological  Laboratory 21x27  feet 

Hineralogical  Laboratory •^7x40  feet 

Petrographical   Laboratory -24x23 

Goniometer  Room 7x16 

Pttrographic  Grinding  Room 13x16 


SCOOKD  PUXML 

Ubmy    29x49  feet 

of  Librarian  and  Secretary 14x21 

Executive  Ofiice   15x26 

President's  Room 14x21 

Reading  Room 28x32 

Physical  Lecture  Room 33x41 


THIRO  FIjOOK. 

Mathematical  Lecture  Room 43x32  feet 

Recitation  Room 15x26 

Geology  and  Mineralogy  Museum 43x49 

Recitation  Room 24x33  feet 


Thm  M«ehanic«l  Engineering  Building,  of  brick  and  stone,  is  of 
the  eatmiift  dimensions  101x64  f^ct.  It  contains  the  rooms  used  by 
die  dqiartment  of  Mechanical  and  Electrical  Engineering.  The 
Mechanical  Drawing  Room  on  the  second  floor  of  this  building  is 
an  exceptionally  well  lighted  room  and  well  adapted  for  its  purpose. 
A  fiat  of  the  principal  rooms  with  sizes  follows : 


buikliiig  a8  Vt  ^  ^cct.    This  haiact  is  opcralcg  a 

The  Legishtnre  of  1901,  in  addinoB  10  mt  «av  &  i^  Me- 
ffftwal  Enginceriiig  BoikiiQS  for  MactsTiLiii  sbcp  : 
pffOTukd  for  two  new  boildinKS,  ooe  for  tbe^cparaMac  ai  Cmi 
Mining  Engineering,  the  ccfacr  to  mccoamodxvt  tbe 


TIm  Mining  Engitwring  BuiUing  is  134  b?  S3  ^BCt.  tbree  itor- 
ks  in  height,  and  is  bmli  of  brick  and  stoae.  Is  Ae  center  of  ihe 
Imiking  there  is  a  tower  which  carries  a  iaige  sue!  tmk  at  the  tog^ 
thus  providing  a  water  sopply  for  the  HydsasBc  Lakontoffy 
is  located  in  this  bmlding.  Plans  of  the  larioos  floors  are 
with  sh»wn. 


Th«  ChMtiieal  Building  is  115  bj  45  feet,  with  wings  j6  hj  17 
feet  and  S3  by  36  feet  in  size.  It  is  also  a  brick  and  Oooe  Mitfi* 
of  three  stories  in  height    Its  floor  plans  are  shewn. 

Both  of  the  new  buildings  are  equipped  with  Modein  forced 
Tentilation  and  the  ventilating  plant  in  the  Mining  Engineeriflig 
Bnilding  is  armged  to  serve  iUnstratxve  purposes  in  the  t*^»<*^  of 
mine  ventilation. 

The  hoods  in  the  Chemical  Bmlding  have  a  ventilating  sjstcai 
of  their  own  in  addition  to  the  general  one  for  the  birkiing,  dins 
ensuring  the  greatest  freedom  from  chemical  fumes  in  the  labora- 
tories and  officer. 

These  buildings  have  been  carefully  designed  and  it  is  believed 
they  embody  all  of  the  desirable  conveniences  and  improrements. 
Their  laboratories  and  lecture  rooms  will  be  ready  for  use  at  the 
opening  of  the  year  1902-1903. 
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Tmiion,  Deposii,  and  Othir  Expenses 
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been  estimated  that  an  average  of  $425.00  per  year  will  cover  the 
expenses  of  a  Michigan  student  who  lives  in  moderate  comfort,  this 
amoont  including  the  cost  of  tuition,  and  laboratory  fees,  board  and 
room,  heat,  light  and  books,  while  $500.00  per  year  provides  amply 
for  the  same  expenses.  The  expenses  are  greater  the  first  year 
than  any  following  year  owing  to  the  necessity  of  buying  books  and 
drawing  instruments  which  are  used  during  the  subsequent  years. 
The  expenses  of  course  vary  much  with  the  taste  and  habits  of  the 
stadent 
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properly  occtipj  his  ttmc;  be  my  be  reiimied  to  take  aiSdixaooil 
jects.  If  a  stodent  bas  elected  more  wofk  than  he  can  fwupalj 
fonn  he  may  be  required  to  drop  some  sabjects^ 

Each  instructor  is  the  sole  judge  cf  the  fitness  of  erery 
dectiiig  his  subjects.    He  may  refuse  to  admh  xrto  his  das 
student  found  deficient    in  preparation,    or    disouss  him  inm  his 
courses  at  any  time  when  his  oondcct  or  work  is  nnsatisiactncy. 

AbaenoMM — ^All  absences  bring  a  daily  rank  of  zero,  undl  tibe 
work  missed  is  made  up. 

A  student  absenting  himself  without  excuse  from  more  tfaaa 
per  cent  of  the  wor^  of  any  course  in  any  term  thereby 
himself  from  the  College.     In  case  of  field  or  laboratory 
the  limit  is  fire  per  cent  instead  of  ten  per  cent. 

Passing  Qrads^— A  student  must  obtain  a  grade  of  75  oa  the 
scale  of  100  to  obtain  credit  for  any  course.  In  case  of  failure  to 
pass  or  complete  a  subject,  the  work  can  be  made  up  only  when  this 
subject  is  being  regularly  given. 

Failursrf— A  student  who  fails  in  three  subjects  or  who 
conditions  in  three  subjects  in  any  year's  work  is  therdyy 
from  the  College. 

Laboratories^ — ^The  laboratories  close  Friday  eremng.  the  cki«- 
ing  day  of  each  term,  and  re-open  on  Monday  morning  after  the  re- 


Text  Books 


A.   MATHEMATICS. 

A  1.    College  Algebra.    G.  A.  Wentworth.    Ginn  &  Co.,  Boston. 
A  2  and  3.    Plane  and  Spherical  Trigonometry.   W.  Wells.   Heath 

&  Co.,  Boston. 
A  4h    Analytic  Geometry.    Tanner  and  Allen.  American  Book  Co., 

New  York. 
A  &    Manuscript  Notes  on  Calculus.    F.  W.  McNair. 
A  Sb    Elements  of  the  Calculus.    J.  M.  Taylor.    Ginn  &  Co.,  Boston. 
A  C*    A  Treatise  on  Ordinary  and  Partial  Differential  Equations. 

W.  W.  Johnson.    John  Wiley  &  Sons,  New  York. 

B.  PHY8IC8. 

B  1  and  4.    Manuscript  Notes  in  Physics.    F.  W.  McNair. 

B  1  and  4*    Laboratory  Course  in  Physics.    Last  Edition.    W.  C 

Sabine.    Ginn  &  Co.,  Boston. 
B  1  and  4.    Heat  and  Light    R.  T.  Glazebrook.     The  Macmillan 

Co.,  New  York. 
B  1.    Mechanics  for  Beginners.    J.  B.  Lock.    The  Macmillian  Co.^ 

New  York. 
B  2  and  3.    A  Laboratory  Manual  of  Physics  and  Applied  Electric- 
ity.   E.  L.  Nichols.    The  Macmillan  Co.,  New  York. 
B  2m    Lessons  on  Elementary  Practical  Physics.     Vols.   I   and   II. 

Balfour  Stewart  and  W.  W.  Haldane  Gee.    The  Macmillan 

Co.,  New  York, 
B  S.    Electrical  Measurements.    H.  S.  Carhart  and  G.  W.  Patterson,. 

Jr.    Allyn  &  Bacon,  Boston. 

C.   MECHANICS. 

C  1  and  2.    Mechanics  of  Engineering.    L.  P.  Church.    John  Wilejr 
ft  Sons^  New  York. 
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V.  BIOLOGY. 

V  2.    Comparative  Zoology.    1895.    James  Orton.    Harper  &  Bros., 

New  York. 

V  2.    A  Text-Book   of   Palaeontology.     1900.     Karl   Von   ZitteL 

Translated  by  Charles  R.  Eastman.    The  Macmillan  Co.,  New 
York. 

W.  MINERALOGY. 

W  1.    Elements  of  Crystallography.    Last  Edition.    G.  H.  Williams. 

H.  Holt  &  Co.,  New  York. 
W  2.    The  System  of  Mineralogy.    Sixth  Edition.    1892.    James  D. 

Dana  and  E.  S.  Dana.    John  Wiley  &  Sons,  New  York. 
W  2m    Practical  Determination  of  Minerals — Manuscript    1876-1892. 

M.  E.  Wadsworth. 

X.  PETROGRAPHY. 

X  1.  Introduction  of  Optical  and  Microscopic  Mineralogy — ^Manu- 
script.    1877- 1893.    M.  E.  Wadsworth. 

X  1.  Microscopical  Physiography  of  the  Rock  Making  Minerals. 
Third  Edition.  1893.  H.  Rosenbuch.  Translated  by  J.  P. 
Iddings.    John  Wiley  &  Sons,  New  York. 
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Alexander  Patrick  Campbell, 

John  Joseph  Caulfield,  Jr., 

Harry  Luther  Chamberlin,  B.  S. 
(Michigan  Agricultural  Col- 
lege). 

William  Edward   Chope 

N.d  J.  Churchill, 

Fred  LeRoy  Clemenj, 

Edwin  Jamep  Collins, 

Henry  Alonzo  Coon, 

Charles  Stanhope  Cotton,  Jr., 

William  Henry  Crago, 

Gerard  Allen  Crane,  B.  A.  (Cam- 
bridge University,  Eng.), 

(George  Doyle  Curtis. 

Edwin  Oliver  Dade. 

Robert  Cornell  Davis, 

Henry  Edward  Devine, 

Samuel  Kent  Dickinson, 

Charles  Warren  Dodge,  Jr., 

Dennis  Gregory  Donahoe, 

Frank  Timothy  Donahoe, 

Edward  Fenner  Douglass, 

Carl  Bennet  Dunster, 

George   Leitch  Emrey, 

Harry  Myer  Ephraim, 

(George  Wellington  Farrell, 

William   Nelson   Fink, 

Carroll  Ralph  Forbes, 

Clement  Albert  Foster, 

Louis  Erwin  Foster, 

John  Hubert  Gallagher,  B.  S. 
(Oregon  Agricultural     Col- 
lege), 

Charles  Howard  Gibbs, 

Francis  Benjamin  Goodman, 

Burdette  F.  Grant, 

Theodore  Grosse, 

Orland  Haagsma 


Detroit. 
Grand  Rapids. 


Lansing. 

Detroit. 

Waupaca,  Wis. 

Corning. 

Calumet. 

Rockford. 

Detroit. 

Iron  Mountain. 

London,  Eng. 

Butte  City,  Mont. 

Milwaukee,  Wis. 

Springfield,  III. 

Ishpeming. 

West  Superior,  Wis, 

Milwaukee,  Wis. 

Ishpeming. 

Ishpeming. 

Houghton. 

Bad  Axe. 

Manistee. 

Flint. 

Bostwick. 

Milwaukee,  Wis. 

Tcpeka,  Kan. 

Rockford. 

Saginaw. 


North  Yam  Hill,  Ore. 

Houghton. 

Sands. 

Albion. 

So.  Lake  Linden. 

Evanston,  III. 
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Edward  James  Leach, 
George  Meeker  Lewis, 
Harold  William  Light, 
Carl  Brown  Lockhart, 
Ross  Dayton  McCausland, 
Harrison  Wood  McChesney, 
Charles  Brooks  McCoy, 
Kenneth  Ogilvie  McEwen,  B.  A. 

(Trinity  College), 
Edward  Eugene  Mclntyre, 
John  Edward  Mclntyre, 
Harold  Moore  McLaughlin, 
Thomas  LeBreton  Macleod, 
Alexander  McRobbie, 
William  Edward  McRandle, 
Walter  Kirkbride  Mallette, 
Cyrus  Buxton  Marshall, 
Henry  West  Maxwell, 
James  Harvey  Millard, 
Richard  Whittier  Montgomery, 
George  Charles  Moore, 
James  Henry  Moore, 
George  Adelbert  Morrison, 
Allen  Vastine  Moyer, 
Charles  James  Neal, 
James  Thomas  Norton, 
Robert  Sheldon  Oliver, 
Frederick  Shrewsbury  Parkhurst, 

Jr., 
William  Pascoe, 
Byron  Martin  Pattison, 
Harry  A.  Pearce, 
Louis  Chester  Pearce,  B.  S.,  E.  M. 

(Michigan  College  of  Mines), 
William  Charles  Pearce, 
Charles  Lawrence  Poindexter, 
Samuel  Powell,  Jr., 
Prank  Bullock  Prescott, 
Victor  Rakowsky, 


Hancock, 
Chicago,  III 
Calumet. 
Chicago,  III 
Saginaw. 
Edgerton,  Wis. 
Belvidere.  Ill 

Detroit. 

Flint. 

Parkhill,  Ont. 

Houghton. 

Detroit. 

Detroit. 

Baraga. 

Chicago,  III 

Nashville. 

Chicago,  III 

Malcolm. 

Saginaw. 

Dunlap,  Iowa. 

Dunlap.  Iowa. 

Coldwater. 

Chicago,  III 

Port  Huron. 

Houghton. 

Escanaba. 

LeRoy,  N.  Y. 
Republic. 
Superior,  Wis. 
Negaunee. 

Lake  Linden. 

Hancock. 

Los  Angeles,  Cal 

Chicago,  III 

Menominee. 

Duluth,  Minn, 
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Robert  Waring  Widand,     B.  S. 
(Pennsylvania  State  College) , 
John  Prydderch  Williams,  Jr., 
Perctval  Sherman  Williams, 
Clarence  Pomeroy  Wilson, 
Frank  Brown  Wilson, 
Job  Henry  Winwood, 
Alexander  Gordon  Wood, 
Richard  Hoe  Worcester, 
Charles  William  Wright. 
Howard  Gregory  Wright 
Thomas  Kemlo  Wright, 
Edwin  Fisk  Yates, 
Lewis     Emanuel     Young,  B.  S. 
(Pennsylvania  State  College), 


Houghton, 

Detroit 

Ironwood. 

Helena,  Mont, 

Stamford,  Conn, 

Houghton. 

West  Superior,  Wis, 

Detroit. 

Ann  Arbor, 

Hancock, 

Detroit, 

Chicago,  III 

Ames,  Iowa, 


Summary  of  Enrollment  During  Exist- 
ence of  the  College 


The  number  of  new  students  wbocntered,  the  total  enroUment,  and 
the  number  of  graduates  sent  out  for  each  year  of  the  existence  of 
the  Collie,  are  as  follows : 
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Blectrical      Measurements,  62, 

75-76. 
Employment,  128-129. 
Bn^neering,  Design  and  Con- 

stmction,  67,  104. 
Bngineer  of  Mines  Degree,  126. 
»,  143-145. 


Faculty,  20. 

Failure,  147. 

Field  Geology,  70,  122-124. 

Funds,  152-154. 


Genesee  Students*  Loan  Fund 
Association,  153. 

Geological  Field  Work,  70,  122- 
124. 

Geology,  70,  120-125. 

Geology,  Economic,  70, 124-125. 

Geology,  Physical  and  Chem- 
ical, 70,  121-122. 

Geology.  Principles  of,  70, 120- 
121. 

Geology,  Stratigraphical,  70,121. 

Graduates,  21-54. 

Graduates,  present  location  of, 

55. 
GiBphical  Statics,  67,  103-104. 


Hydraulics,  67,  104-105. 
Hydraulic  Laboratory,  105. 

Inspection  Trips,  13. 


Mathematics,  61,  71-73. 

Mechanical  Drawing,  64,  94. 

Mechanical  Engineering,  64-66, 
88.98. 

Mechanical  Engineering  Build- 
ing, 88,  133-IJ4. 

Mechanical  Laboratory,  88,  96, 

98. 
Mechanics,  62-63,  76-77. 

Mechanics  of  Materials,  65, 93. 

Mechanism  and  Desi^,  66,  95. 

Metallurgical  Designing,  64,  87. 

Metalliugical  Experimentation, 

64,  86-87. 

Metalluigical    Laboratory,     87, 

139.  141. 
Metallurgy,  64,  84-87. 

Methods  of  Instruction,  13. 

Michigan    Loan    Scholanhips, 

153. 
Microscopic  Mineralogy,  115-118 

Mineralogy,  69,  112-115. 

Mine  Accoimts,  68,  109. 

Mine  Management,  68,  109. 

Mine  Surveying  and  Mining,  68, 

107-109. 

Mine  Ventilation,  68,  no. 

Mining  Engineering,  68, 106-1 10 

Mining  Engineering  Building, 

135. 
Mining  Engineering  Laboratory, 

lOJ. 

Mining,    Mine  Surveying  and, 

68,  107-109. 
Mining,   Prmdples  of,   68, 106- 

107. 


Laboratories,  147. 
library,  130-131. 
Light,  62,  76. 
Ltmology,  69, 118-119. 
Loan  Fund  Associations,  154. 
Location,  11,  12. 
Longyear  Fund,  152. 
Longyear  Prizes,  148-149. 


Ifachine  Drawing,  64,  95. 
Mapping,  67,  103. 


Norrie  Scholarship,  1 50-151. 


Occupation  of  Graduates,  21-54. 
Officers  of  the  Board  of  Control, 

16. 
Officers  of  the  College,  17-19. 
Ore  Dressing,  69,  iio-iii. 
Ore  Dressing  Building,  134-135. 
Organization,  11. 


QnjUitative  Analysii,  63,  83. 
QoandtadTe  AnalTsis,  63,  83. 
QuantiUtive   Analysis,  Advanc- 
ed, 63,  83-84. 


ingonometrj,  riane,  01,  7a. 
TriKonometty,  Spherical,  61,7a, 
Tuition,  143-145. 


Volumetric  Analysis,  63,  83. 
Wright  Scholanthip,  149-190. 
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Calendar,    1 903-1 904 


Faix  Term  begins  Friday  morning,  September  25,  1903,  and  ends 

Friday  noon,  December  18,  1903 — twelve  weeks. 

Examinations  for  admission  and  advanced  standing  begin  Fri- 
day morning  at  9  o'clock  and  continue  through  Friday  and  Saturday. 

Regular  work  for  all  classes  begins  Monday,   September  28, 

1903,  at  8  a.  m.    Full  work  is  to  be  taken  up  at  this  time. 


Winter  Term  begins  Monday  morning,  January  4,  and  ends  Friday 
noon,  March  18,  1904— eleven  weeks. 


Spring  Term  begins  Monday  morning,  March  28,  and  ends  Satur- 
day  evening,  June  4,  1904 — ten  weeks. 


Summer  Term  begins  Monday  morning,  June  6,   1904,  and  ends 
Friday  evening,  August  26,  1904 — twelve  weeks. 


Practical  work  in  Mine  Surveying  and  Mining  begins  Monday 
morning,  May  2,  and  ends  Friday  evening,  June  3,  1904. 

Surveying  begins  Monday  morning,  June  6,  and  ends  Thursday 
evening,  August  25,   1904. 

Shop  Practice  begins  Monday  morning,  June  6,  and  ends 
Thursday  evening,  August  25,  1904. 

Ore  Dressing  and  Mechanical  Laboratory  Practice  begin  Mon- 
day morning,  June  6,  and  end  Friday  evening,  July  15,  1904. 

Field  Geology,  Electrical  Engineering  Laboratory  and  Testing 
Materials  of  Engineering  begin  Monday  morning,  July  18,  and  end 
Thursday  evening,  August  25,  1904. 
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GENERAL  STATEMENT 


The  Michigan  College  of  Mines  was  established  by  an  Act  of 
the  Legislature  of  1885.  The  Act  was  entitled :  "An  Act  to  establish 
and  regulate  a  Mining  School  in  the  Upper  Peninsula."  The  Act 
Tested  the  government  of  the  institution  in  a  Board  of  Control  of 
six  members  appointed  by  the  Governor  of  the  State.  Two  mem- 
bers of  the  Board  are  appointed  each  alternate  year  to  serve  six 


Sec  5  provides  that:  "The  course  of  instruction  shall  embrace 
geology,  mineralogy,  chemistry,  mining,  and  mining  engineering,  and 
sttch  other  branches  of  practical  and  theoretical  knowledge  as  will, 
in  the  opinion  of  the  board,  conduce  to  the  end  of  enabling  the 
students  of  said  institution  to  obtain  a  full  knowledge  of  the  science, 
art  and  practice  of  mining,  and  the  application  of  machinery 
thereto." 

The  school  was  opened  for  the  reception  of  students  September 
15,  1886,  Its  establishment  and  the  earlier  appropriations  for  it  are 
to  a  very  large  extent  due  to  the  great  interest,  the  foresight  and 
the  energy  displayed  on  its  behalf  by  the  late  Jay  A.  Hubbell,  of 
Houghton.  He  donated  a  large  portion  of  the  site  occupied  by  the 
College,  and  during  his  life  spared  no  effort  to  further  its  aims  or 
to  help  it  toward  prosperity. 

It  will  be  seen  that  the  institution  is  closing  its  17th  year,  yet  It 
can  point  to  successful  graduates  in  almost  every  mining  district  of 
North  America.  Most  of  its  students  have  been  from  Michigan, 
since  it  is  a  Michigan  institution,  yet  it  has  trained  men  from  all 
parts  of  the  United  States,  and  from  a  number  of  foreign  countries 
in  both  hemispheres. 

The  concentration  of  effort  on  the  training  of  Mining  Engineers, 
the  location  of  the  College  in  a  district  where  its  students  live  in  a 
mining  atmosphere,  together  with  its  special  methods  of  instruction 
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solve  the  problems  presented  to  it,  and  to  build  up  an  efficient  system 
of  training  mining  engineers.  Up  to  the  present  time  they  have 
stood  the  test  of  use  very  satisfactorily. 


Officers  of  Instrudion  17 

AlEXANDER  McROBBIE,  B.S.   (Michigan  College  of  Mines). 
Assistant  in  Civil  and  Mining  Engineering. 

THOMAS  LeBRETON  MACLEOD.  B.S.   (Michigan  College  of 

Mines), 
Assistant  in   Physics  and  Mining  Engineering. 

CARROLL  RALPH  FORBES,  B.S.  (Michigan  College  of  Mines), 
Assistant  in  Mechanical  Engineering. 

FRANK  BROWN  WILSON, 
Assistant  in  Chemistry. 

CLYDE  HENRY  SHOEMAKER, 
Assistant  in  Civil  and  Mining  Engineering. 

FRED  ALLEN  JORDAN, 
Assistant  in  Physics. 

GEORGE  WATSON  COREY, 
Assistant  in  Mineralogy  and  Geology. 


OTHER  EMPLOYEES 


HENRY  GIBBS, 
Purchasing  Agent  and  Supply  Clerk 

MISS  CLARA  PENBERTHY, 
Stenographer. 

HARRY  SHARP, 
Accountant. 

JOSEPH  CHARLES  HEBERT, 
Engineer. 

MAXIME  MORIN, 
Carpenter. 

FREDERICK  CHARLES  STRASSER, 
Chief  Janitor. 


20  Michigan  CoUege  q/  Mimes 

ultimately  the  genuine  test  of  the  character  of  the  prqwratioii  ghren 
by  the  high  school  If  therefore  the  students  accepted  from  such  an 
accredited  school  shall  be  found  to  be  deficient  in  preparatioiit  tbe 
school  must  expect  to  be  dropped  from  the  list 

In  case  of  any  considerable  change  in  the  course  of  stiu|y  or 
staff  of  instructors,  the  school  is  expected  to  notify  the  College  and 
if  requested,  it  shall  submit  further  evidence  of  the  character  of  ha 
work.  Students  of  an  accredited  school  who  are  not  graduates  can 
expect  to  enter  the  College  by  examination  only. 

The  following  institutions  are  now  on  the  accredited  list  of  the 
College : 


Alma  Academy,  Alma,  Mich. 

Alma  High  School. 

Alpena  High  School. 

Ann  Arbor  High  School 

Atlantic  High  School. 

Baraga  High  School. 

Brown  City  High  School. 

Butte  Business  College,  Butte,  Mont. 

Calumet  High  School. 

Caro  High  School. 

Chicago  Manual  Training  School,  Chicago,  111. 

Clio  High  School. 

Cobb  and  Arms  Classical  School,  Chicago,  111. 

Detroit  Central  High  School. 

Detroit  Western  High  School. 

Duluth  High  School,  Duluth,  Minn. 

Edgerton  High  School,  Edgerton,  Wis. 

Escanaba  High  School. 

Flint  High  School. 

Gladstone  High  School. 

Grand  Rapids  Central  High  School. 

Grass  Lake  High  School. 

Hadley  High  School. 

Hancock  High  School. 

Houghton  High  School. 
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Hyde  Park  High  School,  Hyde  Park,  Chicago,  111. 

Ionia  High  School 

Iron  Mountain  High  School. 

Iron  wood  High  School. 

Ishpeming  High  School. 

Ithaca    High   School 

Janesville  High  School,  Janesville,  Wis. 

Kalamazoo  High  School 

Kansas  City  Manual  Training  High  School,  Kansas  City,  Mo. 

Lake  Linden  High  School. 

UAnse  High  School 

Ludington  High  School 

Manistee  High  School 

Manistique  High  School 

Marquette  High  School. 

Menominee  High  School 

Michigamme  High  School 

Michigan  Military  Academy. 

Milwaukee  Academy,  Milwaukee,  Wis. 

Milwaukee  East  Side  High  School,  Milwaukee,  Wis. 

Milwaukee  South  Side  High  School,  Milwaukee,  Wis. 

Milwaukee  West  Side  High  School,  Milwaukee,  Wis. 

Morgan  Park  Academy,  Morgan  Park,  III 

Negaunee  High  School 

Northwestern  Military  Academy,  Highland  Park,  Chicago,  III 

Norway  High  School. 

Phoenix  High  School,  Phoenix,  Ariz. 

Port  Huron  High  School 

Racine  College,  Racine,  Wis. 

Reed  City  High  School 

Republic  High  School 

Rockford  High  School 

Rutger's  College  Preparatory  School,  Princeton,  N.  J. 

Saginaw  East  Side  High  School. 

Saginaw  West  Side  High  School. 

St  Johns  Military  Academy,  Delafield,  Wis. 

San  Antonio  Academy,  San  Antonio,  Tex. 

Sault  Ste.  Marie  High  School 

Shattuck  School  for  Boys,  Faribault,  Minn. 

South  Side  Academy,  Chicago,  III 
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ttndents  who  are  under  nineteen  years  of  age,  and  only  for  those 
oyer  nineteen  years  of  age  who  can  show  that  they  have  been 
employed  for  at  least  two  years  in  some  position  entailing  re- 
^oosibility.  The  College  reserves  the  right  to  withdraw  this  offer 
at  aiiy  time  that  it  may  deem  best 

6.    Special  Students. 

Persons  who  are  not  candidates  for  a  degree,  and  who  wish 
to  take  special  studies,  are  permitted  to  do  so  upon  giving  satis- 
iKtory  evidence  that  they  are  able  to  pursue  with  profit  the 
conrses  they  wish  to  take.  If  they  subsequently  desire  to  become 
candidates  for  a  degree  they  must  pass  the  required  entrance  exam- 
inations. 

Since  its  organization  the  College  has  had  many  students  of 
mature  ag*  who  came  for  certain  training  which  they  considered 
necessary  for  their  subsequent  work.  These  have,  proved  themselves 
excellent  workers,  and  the  College  desires  to  extend  to  such  persons 
every  possible  aid.  It  has  assisted  in  this  way  numerous  practical 
and  active  business  men  who  have  had  years  of  previous  experience, 
and  it  desires  to  continue  a  work  from  which  valuable  results  have 
been  obtained  in  the  past 


Outline  List  of  Courses  of  Instruction 
Arranged  in  Order  of  Sequence 


A,  MATHEMATICS. 
Th4   PMsidtnt,   Professor    Fisher,   Messrs,    Osborne,  Grtmi  and 

Pairbank, 

A  1.    Al9«bnL 

Three  times  a  week,  thirty-three  weeks.  To  count  as  one 
credit      Mr.  Grant  and  Mr.  Fairbank. 

A  2i    Plan*  Trigonometry. 

Three  times  a  week,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit  To  be  preceded  by,  or  accompanied  with,  A  x 
(Algebra).    Mr.  Grant  and  Mr.  Osborne. 

A  8.    SpheHo«l  Trigonometry. 

Six  times  a  week,  five  weeks.  To  count  as  three-tenths  of  a 
credit  To  be  preceded  by  A  2  (Plane  Trigonometry).  Pro- 
fessor Fisher,  Mr.  Grant  and  Mr.  Fairbank. 

A  4.    Analytical  Geometry. 

Four  times  a  week,  twenty-one  weeks.  To  count  as  nine- 
tenths  of  a  credit  To  be  preceded  by  A  2  (Plane  Trig- 
onometry). Professor  Fisher,  Mr.  Grant  and  Mr.  Fair- 
bank. 

A  6.     Differential  and  Integral  Calculus. 

Four  times  a  week,  twenty-eight  weeks.  To  count  as  eleven- 
tenths  of  a  credit  To  be  preceded  by  A  4  (Analytic  Geom- 
etry), and  B  i  (Physics),  and  preceded  by,  or  accompanied 
with,  B  4  (Physics).      Professor  Fisher  and  Mr.  Grant. 

A  6.  Introduction  to  Differential   Equations. 

Four  times  a  week,  five  weeks.  To  count  as  two-tenths  of 
a  credit    To  be  preceded  by  A  5    (Calculus).    ThePRESi- 

D8NT. 
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B.  PHYSICS. 

The  President,  Professor  Fisher,  Messrs,  Osborne,  Grant, 

Fairbank,  Macleod  and  Jordan. 

B1.    Phy»ioiL 

Twelve  hours  a  week,  twenty-one  weeks.  To  count  as 
etgfat-tenths  of  a  credit.  Must  be  preceded  by,  or  accom- 
panied with,  A  I  (Algebra)  and  A  2  (Plane  Trigonometry). 
Professor  Fisher,  Messrs.  Osborne,  Grant,  Fairbank, 
Macleod  and  Jordan. 

B4.    Physios. 

Twelve  hours  a  week,  twelve  weeks.  To  count  as  five- 
tenths  of  a  credit  Must  be  preceded  by  B  i  (Physics).  Pro- 
fessor Fisher,  Messrs.  Osborne,  Grant,  Fairbank  and 
Macleod. 

B  1.    Phytioal  Measursmentt. 

Twenty-four  hours  a  week,  five  weeks.  To  count  as  four- 
tenths  of  a  credit  Must  be  preceded  by  B  i  and  B  4  (Phys- 
ics).   The  President  and  Professor  Fisher, 

Bft.    Light. 

Six  hours  a  week,  twelve  weeks.  To  count  as  two-tenths  of 
a  credit  Must  be  preceded  by  B  i  (Physics).  The  Pres- 
ident, Professor  Fisher  and  Mr.  Grant.* 

B  8,    Eltctrical  l^easurementfli 

Nine  hours  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  C  i  (Analytic  Mechanics). 
Mr.  Osborne. 

C.  MECHANICS. 

Professor  Fisher,  Messrs.  Osborne  and  Grant. 

C  1.    Analytic  Mechanios. 

Three  times  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  or  accompanied  with,  A  5 
(Calculus).    Professor  Fisher,  Messrs.  Osborne  and  Grant. 
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M  10.    M«ohlii«  Drawing. 

PifUen  hours  a  wsek,  eleven  weeks.  To  count  as  six*teiiths 
of  a  credit  To  be  preceded  by  M  15  (Mechanical  Drawing). 
Mr.  DcLay  and  Mr.  Founss. 

M  1.    PropertiM  of  Matorlal«i 

Tkrss  times  a  week,  twenty-three  weeks.  To  count  as  seven- 
tenths  of  a  credit  To  be  preceded  by  B  i  (Physics)  and 
P  I  (General  (Chemistry),  and  preceded  by,  or  accompanied 
with  B  4  (Physics).    Mr.  Cbbishsnsen. 

M  6b    Msehanieal  Englnsering  I. 

Three  times  a  week,  twelve  weeks  To  count  as  four-tenths 
of  a  credit  To  be  preceded  by  M  a  (Shop  Practice),  M  15 
(Mechanical  Drawing),  and  preceded  by,  or  accompanied 
with,  M  z  (Properties  of  Materials).    Professor  Hooa 

M  11.    Mechanioftl  Engineering  II. 

Fifteen  hours  a  week,  five  weeks.  To  count  as  three-tenths 
of  a  credit  To  be  preceded  by  M  5  (Mechanical  Engineering 
I.).    Professor  Hood. 

M  4w    Meohanioe  of  Materials. 

Three  times  a  week,  twenty-three  weeks.  To  count  as  seven- 
tenths  of  a  credit.  To  be  preceded  by  M  i  (Properties  of 
Materials),  and  preceded  by,  or  accompanied  with,  C  2 
(Analytic  Mechanics).    Mr.  Christensen. 

M  6.    Testing  Materials  of  Engineering. 

Forty-five  hours  a  week,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  M  4  (Mechanics  of  Materials).  Professor 
Hood  and  Mr.  Christensen. 

M  10.     Pumps  and  Pumping  Machinery. 

Three  times  a  week,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit.  To  be  preceded  by  M  11  (Mechanical  Engineering 
n.),  M  16  (Machine  Drawing),  and  preceded  by,  or  accom- 
panied with,  C  2  (Analytic  Mechanics).    Professor  Hood. 

M  14.    Air  Compression  and  Air  Maohinery. 

Three  times  a  week,  ten  weeks.  To  count  as  three-tenths 
a  credit  To  be  preceded  by  M  10  (Pumps  and  Pumping 
Machinery).    Professor  Hood. 


Ouiline  List  of  Courses  of  Instruction  29 

M  Zm    Moohanism  and  Drawing. 

Fifteen  hours  a  week,  twelve  weeks.  To  count  as  six-tenths 
of  a  credit.  To  be  preceded  by  M  i  (Properties  of  Materi- 
als), M  16  (Machine  Drawing),  and  preceded  by,  or  accom- 
panied with,  C  2  (Analytic  Mechanics).    Mr.  Christensen. 

M  12.     Meohanioal  Engineering  III. 

Three  times  a  iveek,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit  To  be  proceeded  by  M  11  (Mechanical  Engineer- 
ing II.),  and  preceded  by  or  accompanied  with,  C  2  (Analytic 
Mechanics),  and  M  4  (Mechanics  of  Materials).  Professor 
Hood. 

M  18.     Meohanioal  Engineering  IV. 

Three  times  a  week,  ten  weeks.  To  count  as  three-tenths 
of  a  credit  To  be  preceded  by  M  12  (Mechanical  Engineering 
III.),  and  M  16  (Machine  Drawing).    Professor  Hood. 

M  9.    Meohanioal  Engineering  Laboratory  Praotioe. 

Forty-five  hours  a  week,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  M  13  (Mechanical  Engineering  IV.).  Pro- 
fessor Hood  and  Mr.  Christensen. 


N.  ELECTRICAL  ENGINEERING. 

Professor  Hood  and  Mr,  DeLay. 

N  1.    Eleotrioal  Engineering. 

Three  hours  a  week,  twenty-three  weeks.  To  count  as  seven- 
tenths  of  a  credit  To  be  preceded  by  M  11  (Mechanical  En- 
gineering II.),  M  16  (Machine  Drawing),  and  B  i  and  B  4 
(Physics).    Mr.  DeLay. 

N  3.    Eleotrioal  Laboratory  Praotioe. 

Forty 'five  hours  a  week,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  N  2  (Electrical  Engineering  II.).  Pro- 
fessor Hood  and  Mr.  DeLay. 


AL    . ..., ,. 

Tkrtt  timet  a  weti,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit  To  be  preceded  bj,  or  accompanied  with,  A  I 
(Algebra).     Mr.  Gkamt  and  Mr.  Osbokhe. 

A  8,    Spharieal  Trigonomvtry. 

Six  times  a  week,  five  weeks.  To  count  as  three-tenths  of  a 
credit  To  be  preceded  by  A  2  (Plane  Trigonometry).  Prr*- 
fessor  Fisher,  Mr.  Grant  and  Mr.  Fairbank. 

A  4.    Analytleal  Qeomatry. 

FoMr  times  a  week,  twenty-one  weeks.  To  count  as  nine- 
tenths  of  a  credit  To  be  preceded  by  A  2  (Plane  Trig- 
onometry).      Professor  Fishek,  Mr.  Grant  and  Mr.  Fair- 

BAHX. 

A  B.    Differential  and  Integral  Calculus. 

Four  times  a  week,  twenty-eight  weeks.  To  count  as  eleven- 
tenths  of  a  credit  To  be  preceded  by  A  4  (Analytic  Geom- 
etry), and  B  i  (Physics),  and  preceded  by,  or  accompanied 
with,  B  4   (Physics).       Professor  FisHER  and  Mr.   Grant. 

A  S.  Introduotlon  to  DifFaranUal  Equation*. 

Four  times  a  week,  five  weeks.  To  count  as  two-tenths  of 
a  credit    To  be  preceded  by  A  5    (Calculus).    The  Presi- 


OitUine  List  of  Courses  oj  Instruction  25 


B.  PHVaiCS. 

The  President,  Professor  Pisher,  Messrs.   Osborne,  Grant, 

Pairbank,  Macleod  and  Jordan. 

B  1.    Physion 

Twelve  hours  a  week,  twenty-one  weeks.  To  count  as 
eight-tenths  of  a  credit.  Must  be  preceded  by,  or  accom- 
panied with,  A  I  (Algebra)  and  A  2  (Plane  Trigonometry). 
Professor  Fisher,  Messrs.  Osborne,  Grant,  Fairbank, 
Macleod  and  Jordan. 

B  Am    Physios. 

Twelve  hours  a  week,  twelve  weeks.  To  count  as  five- 
tenths  of  a  credit.  Must  be  preceded  by  B  i  (Physics).  Pro- 
fessor Fisher,  Messrs.  Osborne,  Grant,  Fairbank  and 
Macleod. 

B  Z,     Physioal  Msasursmsnts. 

Twenty-four  hours  a  week,  five  weeks.  To  count  as  four- 
tenths  of  a  credit.  Must  be  preceded  by  B  i  and  B  4  (Phys- 
ics).   The  President  and  Professor  Fisher. 

B  5.     Light. 

Six  hours  a  week,  twelve  weeks.  To  count  as  two-tenths  of 
a  credit.  Must  be  preceded  by  B  i  (Physics).  The  Pres- 
ident, Professor  Fisher  and  Mr.  Grant.i 

B  8.     Eleotrical  Measurementa^ 

Nine  hours  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit.  To  be  preceded  by  C  i  (Analytic  Mechanics). 
Mr.  Osborne. 

C.  MECHANICS. 

Professor  Pisher,  Messrs.  Osborne  and  Grant. 

0  1.    Analytic  Mechanios. 

Three  times  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  or  accompanied  with,  A  5 
(Calculus).    Professor  Fisher,  Messrs.  Osborne  and  Grant. 


of  a  credit.  Professor  Sbauah,  and  Messrs.  WbjobT, 
Moore  and  Core  v. 

W  2.    Minamlogy. 

Twelve  hours  a  week,  sixteen  weeks.  To  count  as  seven- 
tenths  of  a  credit  To  be  preceded  by  B  i  (Physics),  F  i 
(General  Chemistry),  W  I  (Crystallography)  and  Y  i  (Prin- 
ciples of  Geology).  Professor  Seauah,  and  Messrs. 
Wright,  Moore  and  Corev. 

W  3.     Mineralogy. 

Twelve  hours  a  week,  twelve  weeks.  To  count  as  five-tenths 
of  a  credit.  To  be  preceded  by  W  2  (Mineralogy).  Pro- 
fessor Seaman,  and  Messrs.  Wright,  Moorb  and  CoRsy. 

X.  PETROGRAPHY. 

Dr.  Wright. 
X  1.    Petrography   (Llthotofly  and  Petrology), 

Twelve  hours  a  week,  twenty-eight  weeks.  To  count  as 
eleven-tenths  of  a  credit.  To  be  preceded  by  W  2  (Miner- 
alogy), and  preceded  by,  or  accompanied  with,  B  s  (Ugbt) 
and  W  3  (Mineralogy). 
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Y.  GEOLOGY. 

Professor  Seaman,  Dr.  Wright  and  Mr.  Corey. 

Y  t   Principles  of  Geology. 

Five  times  a  week,  twelve  weeks.  To  count  as  six-tenths 
of  a  credit  This  subject  is  required  of  all  candidates  for 
B.  S.  and  £.  M.  degrees.    Professor  Seaman  and  Mr.  Corby. 

Y  2,   Statigraphical  Geology. 

Nine  hours,  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit.  To  be  preceded  by  V  2  (Zoology  and  Palaeont- 
ology), and  preceded  by,  or  accompanied  with,  W  2  (Miner- 
alogy).     Professor  Seaman  and  Mr.  Corey. 

Y  8.    Physical  and  Chemical  Geology. 

Three  times  a  week,  sixteen  weeks.  To  count  as  five-tenths 
of  a  credit  To  be  preceded  by  W  2  (Mineralogy),  and 
preceded  by,  or*  accompanied  with,  X  i  (Petrography)  and 
Y  2  (Stratigraphical  Geology).  Professor  Seaman  and  Dr. 
Wright. 

Y  4.    Geological  Field  Work. 

Forty-live  hours  a  week,  six  weeks.  To  count  as  one  credit 
To  be  preceded  by  Q  i  (Surveying),  and  Y  3  (Physical  Ceol- 
ogy),  except  for  those  who  enter  for  this  study  alone.  Pro- 
fessor Seaman  and  Dr.  Wright. 

Y  &    Economic  Geology. 

Three  times  a  week,  twenty-eight  weeks.  To  count  as  nine- 
tenths  of  a  credit  To  be  preceded  by  R  i  (Principles  of 
Mining),  and  Y  4  (Geological  Field  Work).  Professor 
Seaman. 
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planimeter,  receive  particular  attention. 

The  Calculus  is  given  by  lectures,  with  printed  notes,  and 
Taylor's  Differential  and  Integral  Calculus  as  a  text  book.  Four 
times  a  week,  twenty-eight  weeks,  fall,  winter  and  spring  tenni. 
Counts  as  eleven-tenths  of  a  credit.  Must  be  preceded  by  A  4 
(Analytic  Geometry),  and  B  I  (Physics),  and  preceded  by,  or  ac- 
companied with,  B  4  (Physics). 

A  6.     Introduetron  to  Dlffarential   Equation*. 
The  President. 
An  introduction  to  Differential  Equations,  which  includes 
the  treatment  of  those  special   equations  which  the  student  will 
meet  in  his  study  of  Mechanics  and  Electricity. 

The  course  is  given  by  lectures  and  recitations.  Four  Hm4t 
a  wttk,  last  five  weeks  of  the  spring  term.  Counts  as  two-tenths 
of  a  credit      Open  to  those  who  have  credit  for  A  s  (Calculus). 

B.  PHYSICS. 

Tht  Presidfnt,  Profetsor  Fisher,  Messrs.  Osborne,  Grant,  Fairbank, 
Macleod  and  Jordan, 
The  aim  in  the  department  of  Physics,  as  in  that  of  Mathenut- 
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ics,  is  to  select  such  subjects  as  have,  directly  or  indirectly,  a  bear- 
ing on  the  practical  work  of  the  mining  engineer,  and  to  treat  these 
in  as  practical  a  manner  as  possible.  The  instruction  is  given  by 
the  laboratory  method.  The  student  goes  at  once  into  the  labo- 
ratory, and  there,  under  the  direction  of  the  instructors,  experi- 
ments for  himself.      The  experiments  are  mostly  quantitative. 

So  far  as  possible,  mere  mechanical  following  of  directions  is 
excluded,  and  intelligent  thinking  is  made  necessary  to  the  accom- 
plishment of  the  work.  Every  effort  is  put  forth  to  have  the  stu- 
dent clearly  develop  and  fix  in  his  mind  the  principles  of  Physics 
which  he  will  afterward  use,  and  also  to  lay  the  foundation  for 
that  skill  in  accurate  determination  of  quantity  and  care  of  delicate 
apparatus  which  are  needed  by  the  practical  engineer.  Accuracy 
and  order  are  insisted  on  from  the  first.  Each  student  receives 
individual  attention,  and,  with  the  exception  of  a  few  experiments 
requiring  more  than  one  observer,  he  does  his  work  independently 
of  all  other  students. 

The  work  of  the  laboratory  is  accompanied  by  illustrated  lec- 
tures, and  by  text-book  and  recitation  work. 

The  department  is  equipped  with  a  good  assortment  of  modem 
apparatus  for  lecture  illustration  and  individual  experiment.  De- 
tailed lists  of  pieces  which  have  been  published  in  previous  cata- 
logues are  no  longer  considered  necessary. 


B  1.     General  Physics. 

Professor  Fisher,  Messrs.  Osborne,  Grant,  Fairbank,Macleod  and 

Jordan. 

An  elementary  course  including  Mechanics,  Heat  and  Light. 
Lecture,  recitation  and  laboratory  work  proceed  together  through- 
out the  course.  Text  books  are  Lock's  Mechanics  for  Beginners, 
Glazebrook*s  Heat  and  Light,  and  Sabine's  Laboratory  Manual. 
The  geometrical  side  of  Light  is  developed  mostly  in  the  labora- 
tory, the  wave  theory  in  the  lecture  room  with  the  optical  lantern 
and  the  arc  light. 

Twelve  hours  a  week,  twenty-one  weeks,  winter  and  spring 
terms.  To  count  as  eight-tenths  of  a  credit.  Must  be  preceded 
by,  or  accompanied  with,  A  i  (Algebra),  and  A  2  (Plane  Trigo- 
nometry). 
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A  6k    Diff«r»ntial  and  Integral  CalouliiSi 

Professor  Pishsr,  Mr.  Qajoxt. 

The  Differential  Calculus  is  developed  from  a  rate  as  its  foa- 
damental  notion.  The  Integral  Calculus  is  from  the  begimriag 
treated  as  a  method  of  summation.  The  object  of  the  coarse  is  to 
give  the  student  a  thorough  working  knowledge  of  the  sobject;  to 
put  him  in  possession  of  a  tool  of  which  he  can  afterward  make 
efficient  use.  It  is  believed  that  this  can  best  be  accomplished  \gf 
giving  him  a  rigorously  logical  basis  for  his  methods  and  fomnks; 
and  the  attempt  to  do  this  is  therefore  made.  Applications  of 
differentiation  to  Expansion  in  Series,  Indeterminate  Porma,  Max- 
ima and  Minima,  etc,  are  treated;  while  problems  of  Area,  Vol- 
ume, Work,  Pressure,  etc,  introduce  the  subject  of  integratioo,  and 
their  treatment  is  carried  along  simultaneously  with  that  of 
methods.  Approximate  methods  of  integration,  including  the  polar 
planimeter,  receive  particular  attention. 

The  Calculus  is  given  by  lectures,  with  printed  notes,  and 
Taylor's  Differential  and  Integral  Calculus  as  a  text  book.  Fow 
times  a  week,  twenty-eight  weeks,  fall,  winter  and  spring  terms. 
Counts  as  eleven-tenths  of  a  credit  Must  be  preceded  by  A  4 
(Analytic  Geometry),  and  B  i  (Physics),  and  preceded  by,  or  ac- 
companied with,  B  4  (Physics). 

A  6.     Introduction  to  Differential   Equations. 

The  President. 

An  introduction  to  Differential  Equations,  which  includes 
the  treatment  of  those  special  equations  which  the  student  will 
meet  in  his  study  of  Mechanics  and  Electricity. 

The  course  is  given  by  lectures  and  recitations.  Four  times 
a  week,  last  five  weeks  of  the  spring  term.  Counts  as  two-tenths 
of  a  credit.      Open  to  those  who  have  credit  for  A  5  (Calculus). 

B.  PHY8IC8. 

The  President,  Professor  Fisher,  Messrs,  Osborne,  Grant,  Fairbank, 

Macleod  and  Jordan. 

The  aim  in  the  department  of  Physics,  as  in  that  of  Mathemat- 
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The  text  books  are  Carhart  and  Patterson's  Electrical  Meas- 
urements, and  Nichol's  Laboratory  Manual. 

Nine  hours  a  week,  sixteen  weeks  in  the  winter  and  first  five 
weeks  of  spring  terms.  To  count  as  five-tenths  of  a  credit  Must 
be  preceded  by  C  i   (Analytic  Mechanics). 

B  4b    G«n0ral  Physics. 

Professor  Fisher,  Messrs.  Osborne,  Grant  and  pAntBSANK. 

Subject  B  4  continues  the  work  begun  in  B  i,  and  includes  Heat 
and  an  elementary  course  in  Magnetism  and  Electricity.  Text 
books  used  are  Glazebrook's  Heat  and  Light,  and  printed  notes  on 
Magnetism  and  Electricity. 

Twelve  hours  a  week,  twelve  weeks,  fall  term.  To  count  as 
five-tenths  of  a  credit.      Must  be  preceded  by  B  i  (Physics). 

B  5.     Light. 

The  President,  Professor  Fisher  and  Mr.  Grant. 
A  more  advanced  course  continuing  the  work  begun  in  this 
subject  in  B  I  (Physics).  The  course  is  designed  particularly  for 
those  students  who  desire  to  take  up  Petrography.  It  deals  chiefly 
with  polarization.  The  subject  is  presented  by  experimental  lec- 
tures which  are  followed  up  with  individual  experiment  A  very 
complete  outfit  of  projection  apparatus  made  by  Newton  &  Co., 
London,  is  in  the  possession  of  the  department  for  use  in.this  course. 

C.  MECHANICS. 

Professor  Fisher,  Messrs.  Osborne  and  Grant 

An  attempt  is  made  in  Mechanics  to  develop  the  essential  prin- 
ciples, and  to  render  the  student  proficient  in  applying  them  to  prac- 
tical rather  than  theoretical  problems.  To  this  end  a  large  number 
of  problems  are  solved  which,  so  far  as  possible,  are  selected  from 
machines  or  structures  with  which  the  student  is  already  familiar, 
or  the  study  of  which  he  is  subsequently  to  take  up.  The  work  of 
the  class  room  is  accompanied  with  experimental  work  in  the  lab- 
oratory, directed  mainly  toward  giving  accurate  conception  of  the 
quantities  dealt  with. 

C  1.    Analytic  Mechanics. 

Professor  Fisher,  Messrs.  Osborne  and  Grant. 

Church's  Mechanics  of  Engineering,  Parts  I  and  H,  Statics  and 
Dynamics,  is  made  the  basis  of  this  and  the  ioUo>N\ti%  comi^^ 


i 
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Sfxbject  C  z  occupies  three  hours  in  class  room  and  three  in  the 
Laboratory  each  week  for  sixteen  weeks,  in  the  winter  and  luring 
terms.      Counts  as  five-tenths  of  a  credit 

It  must  be  preceded  by  B  i  (Physics),  and  preceded  by,  or  ac- 
companied with,  A  5  (Calculus). 

C  Z,    Analytio  M«ohanio«. 

Professor  Fisher  and  Mr.  Osborne. 

Subject  C  2  continues  the  work  begun  in  C  i,  and  is  given 
three  hours  in  class  room  and  three  in  the  laboratoiy  each  weel^ 
twelve  weeks,  in  the  fall  term.      Ck>unts  as  four-tenths  of  a  credit 

It  must  be  preceded  by  C  i  (Analytic  Mechanics). 


F.  CHEMISTRY. 
Professor  Koenig,  Messrs.  Works,  Goettsch,  Wilson  and  Bumham, 

The  instruction  in  Chemistry  is  designed  to  excite  in  the  stu- 
dent a  love  for  experimentation  and  to  train  him  to  inductive 
thinking.  If  this  aim  can  be  reached,  or  if  it  can  only  be  approxi- 
mated, it  is  believed  that  the  gain  to  the  student  will  be  great, 
much  greater  than  that  from  the  accumubtion  of  any  number  of 
facts.  All  modem  advancement  in  the  subjugation  of  Nature's 
forces  is  owing  to  experiment,  and  we  know  from  the  autobiograph- 
ical statements  of  many  inventors  of  genius,  that  they  lost  the  labor 
of  years  through  the  lack  of  training  in  properly  correlating  the 
results  of  their  experiments. 

In  carrying  out  the  plan  of  this  course  it  has  been  found  nec- 
essary and  useful  to  abandon  the  use  of  text  books  altogether.  For 
no  matter  how  a  text  book  be  written  and  arranged  it  will  present 
to  the  beginner  the  science  of  chemistry  as  a  finished  edifice,  very 
wonderful  and  very  intricate  in  its  details.  The  study  of  it  thus 
becomes  of  necessity  mechanical;  the  memory  is  loaded  with  facts 
and  figures,  and  the  thinking  faculties  become  numbed  rather  than 
quickened.  Experience  of  years  has  shown,  that  even  a  set  of  notes 
will  have  a  similar  effect  on  the  student.  The  best  results  are 
obtained  when  the  teacher  builds  up  the  science  from  experiment, 
by  making  suggestions  leading  the  student  to  experiment  on  similar 
bodies  in  his  own  way.      In  this  course  there  are  no  definitions  of 
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sodium,  caldom,  of  caustic  soda,  caustic  potash,  and  of  a  turn  life- 
sustaining  heavy,  slightly  sour  gas,  lime  gas  (not  CO").  Alkaline 
reaction,  add  reaction ;  the  notion  of  hydroxides,  of  add  hydxoaddes 
and  of  basic  hydroxides. 

(3)  Study  of  common  salt,  the  mother-liquor  salt,  and  the 
varec  salt;  the  spirits  of  salt  Decomposition  into  a  green  gas  and 
hydrogen.  Chlorine  probably  a  simple  body.  Bromine,  iodine,  fluor- 
ine. Action  of  Chlorine  upon  hydrogen  in  equal  volumes.  The 
theoiy  of  combinations  by  volumes;  the  notion  of  molecules  and 
atoms;  of  molecular  weights  and  atomic  weights.  The  action  of 
chlorine  upon  the  common  metals — the  chlorides,  thdr  properties. 
Reproduction  of  salt  by  acting  with  spirits  of  salt  upon  soda-ash — 
hence  the  identity  of  the  metal  in  salt  and  soda-ash.  Atomic  weight 
of  sodium  and  potassium  by  experiment 

(4)  The  study  of  nitre  Action  in  heat  Yields  a  gas  which 
sustains  combustion  and  animal  breathing.  Identification  of  this 
gas  with  the  ozone  or  oxygen  of  the  air.  The  notion  of  super  or 
peroxides.  The  spirits  of  nitre.  Its  action  upon  the  metals.  Dis- 
covery of  nitrogen  and  identification  of  this  gas  with  the  ozote  of 
the  air.  The  several  oxides  of  nitrogen.  Nitrogen  chloride  Action 
of  zinc  and  caustic  potash  upon  nitre.  Discovery  of  a  gaseous  alkaline 
body:  Ammonia.  Study  of  its  properties  and  combinations;  ammo- 
nium salts 

(5)  The  study  of  sulphur.  The  oxides  and  chlorides  of  sul- 
phur.   The  manufacture  of  hydrogen  sulphate. 

■ 

(6)  Discovery  of  carbon  by  decomposing  the  limestone  gas 
with  sodium.  Identification  of  this  body  with  the  substance  of 
charcoal,  of  mineral  coal,  of  plant  and  animal  structures.  The 
mineral  oils,  the  natural  gases.  The  fats,  alcohols,  ethers,  albumc- 
noid  bodies.    Discovery  of  cyanogen  and  its  principal  compounds. 

(7)  The  study  of  bone-ash  and  discovery  of  phosphorus- 
oxides  and  hydroxides  of  phosphorus. 

(8)  The  study  of  borax  and  quartz;  borum  and  silicon. 

(9)  Theoretical  deductions.  Electrolysis.  Thermo-chemistry. 
Structural  and  stereographic     formulae. 

The  students  are  required  to  take  notes  during  the  lectures,  and 
they  must  keep  a  detailed  account  of  their  own  observations  and 
deductions  in  the  laboratory.  The  term  standing  is  derived  from 
these  notes  and  from  the  recitations,  which  are  held  once  a  week. 
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very  carefully  prepared,  so  that  the  difficulties  and  losses  which  are 
inherent  in  the  methods  may  be  fully  understood  by  the  students. 


G  2.  Metallurgy, 

Professor  Koenig. 

Pour  times  a  week,  thirty-three  weeks,  or  three  lectures  and 
one  recitation  a  week.      To  count  as  eight-tenths  of  a  credit 

It  is  the  intention  that  the  student  acquire  in  this  course  the 
principles  and  practice  of  modem  methods  in  the  extraction  of  the 
technically  useful  metals.  For  those  who  intend  to  follow  metal- 
lurgy as  a  specialty  it  is  to  be  the  broad  foundation  upon  which  to 
raise  their  further  education.  Others  will,  through  it,  be  enabled 
to  read  understandingly  the  technical  advances  in  the  current  lit- 
erature. 

The  instruction  covers  the  following  subjects: 

( 1 )  Fuel :  Gas  versus  oils  and  solid  coal ;  its  technical  and  eco- 
nomical aspects;  essential  and  unessential  parts  in  gas  generator; 
smokeless  combustion.  Coking.  The  physical  and  chemical  qual- 
ities of  pig  iron.  Relations  between  the  composition  of  iron  ores 
and  the  resulting  pig  iron.  The  chemistry  of  the  blast  furnace. 
Calculation  of  cinder  or  slag  compositions.  Influence  of  the  profile, 
cross  sections  and  height  of  the  blast  furnace  upon  the  qualities 
and  quantity  of  the  product. 

(2)  Dry  puddling.  The  Bessemer  process.  The  Thomas- 
Gilchrist  process. 

(3)  Wet  puddling;  the  common  puddling  furnace;  the  rotary 
puddlers;  the  .pen  hearth  process.  Washing  out  of  Phosphorus. 
Washing  out  of  sulphur  by  manganese.  Crucible  steel;  cement 
steel ;  Mushet  steel ;  chrome  steel ;  phosphor  steel.  Theory  of  the 
tempering  process.  Malleable  cast  iron.  Ferro-silicon  in  steel- 
casting.  The  Harvey  process.  Aluminum  in  melting  and  casting 
wrought  iron. 

(4)  The  metallurgy  of  lead,  copper,  silver,  gold.  The  Mul- 
dener-Huette  Process.  Desilverization  of  work  lead  by  zinc  and 
aluminum.  Cupcllation.  The  refining  of  copper  matte.  Separa- 
tion of  copper,  silver  and  gold  by  electrolysis  of  the  matte,  or  of 
the  black  copper  by  Ziervogel's  process. 

(5)  The  leaching  process;  sulphate  leaching;  brine  leaching; 
copper- sodium  hyposulphite  leaching,  potassium  C3ranide  leaching, 


cf  the  required  power;  arrangement  of  the  mwhinery  an  to  economji 
of  space  and  economy  of  manual  labor  in  the  successive  operations; 
cstiirated  cost  of  the  plant 

For  the  work  of  this  course  a  room  on  the  upper  floor  of  the 
Chemistry  building  has  been  appropriated.  This  room  has  window* 
with  a  northern  exposure  only,  and  is  provided  with  twelve  driv- 
ing tables;  a  photographic  outfit  for  reducing  or  enlarging  original 
drawings;  a  dark  closet,  and  a  blue-printing  frame. 


M.  MECHANICAL  ENGINEERING. 
Profestor  Hood,  Messrs.  Chrislensen,  Harold,  DeLay  and  Forbes. 

The  sttccessful  and  economical  operation  of  any  mine  depenl* 
so  largely  upon  the  judicious  selection,  proper  design  and  skilful 
operation  of  the  power  plant  and  general  machinery,  that  the  Col- 
lege offers  a  course  in  mechanical  engineering  specially  designed  lO 
prepare  the  student  to  take  up  such  work. 

The  aim  has  been  to  so  use  those  Mechanical  Engineering  sub- 
jects of  special  prominence  in  mining  work  as  to  give  the  student 
thorough  training,  and  to  indicate  the  methods  of  study  and  ob- 
MTTStioii  to  be  followed  after  graduation,  should  he  decide  to  take  up 
UQ'  branch  of  Mechanical  En^neering  as  his  specialty. 

Throughout  the  whole  course  the  attempt  is  made  to  present 
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sons  20  years  of  age  or  over  may  be  admitted  as  special  studenta, 
without  having  attended  a  high  school,  provided  they  give  evidence 
of  being  able  to  follow  the  work  with  profit  Some  knowledge  of 
drawing,  or  practice  in  reading  drawi""*  >■  •■"«irinl 

The  course  is  open  to  all  who  a 
pursuance  of  its  general  policy  the 
assist,  all  who  are  competent  and 
themselves  of  its  advantages;  those 
diligently  to  the  work  and  who  sho 
of  no  advantage  to  themselves,  or  i 
promptly  excluded  from  the  course, 
will  require  all  the  student's  time  and 

Under  some  conditions  the  machi 
other  times  than  at  the  summer  ten 

M  8.  MMhaniMn  and  Dmving. 

Mr.  Chkisti 
Fifteen  hours  a  week,  twelve  w( 
six-tenths  of  a  credit.  To  be  precede 
teriala),  M  i6  (Machine  Drawing), 
nied  with,  C  2  (Analytic  Mechanics) 
means  of  solving  problems  arising  in 
wheels,  belting,  etc,  of  the  laws  of  i 
of  wheels,  aggregate  motion  and  mi» 

mechanics.  Problems  are  worked  out  as  tbey  would  be  in  pracOoe 
over  the  drawing  board.  From  sketches  illustrating  an  idea  or 
from  partial  plans  of  a  machine  the  student  is  thrown  somewbU  on 
his  own  resources  for  the  design  of  elements,  and  more  or  leu  de- 
tail, according  to  his  ability. 

M  4.  Machaniea  of   Material*. 

Mr.  Cbkistensek. 

Three  times  a  week,  twenty-three  weeks,  fall  and  winter  tertas. 
To  count  as  seven-tenths  of  a  credit.  To  be  preceded  by  M  t 
(Properties  of  Materials),  and  preceded  by,  or  accompanied  with, 
C  a  (Analytic  Mechanics.) 

Application  of  the  principles  of  Statics  to  rigid  bodies;  elastid^ 
and  resistance  of  materials;  cantilevers;  simple,  restrained  and  cod- 
linuous   beams;    forms  of  uniform   strength,    riveting,   tonidn  ol 


as  one  credit  Must  be  preceded  by  subject  M  13  (Mechanical  En- 
gineering IV.)  This  course  is  intended  to  give  the  student  ample 
opportunity  to  verify  practically  the  principles  laid  down  in  the 
preceding  courses.  Each  student  will  be  required  to  set  up  his  own 
apparatus,  and  in  many  cases  to  design  and  build  appliances  for  any 
special  work  on  hand. 

Equipmant. 

The  power  plant  contains  one  Parker  Steam  Generator  of  100 
H.  P.,  one  58  H.  P.  Stirling  water-tube  boiler,  one  40  H.  P.  steel 
return  tubular  boiler,  induced  draft  system,  one  8x24  Reynolds  Cor- 
liss engine,  an  8x12  Buckeye  engine  in  the  dynamo  room,  a  9x9  H. 
Y.  safety  vertical  slide  valve  engine  in  the  ore  dressing  building,  a 
5x5  horizontal  slide  valve  engine,  and  one  50  H.  P.  Wheeler  surface 
condenser,  with  Worthington  air  and  circulating  pump.  Of  the 
minor  apparatus  there  is  now  in  stock  one  Tabor  indicator,  and  six 
Crosby  indicators  with  electrical  attachment,  one  Hine  and  Robert- 
son indicator,  one  Collins  continuous  indicator,  eight  polar  plani- 
meters,  ten  of  Greene's  standard  thermometers  for  calorimetric 
work,  calorimeters  of  the  following  kinds— barrel,  continuous,  su- 
perheating, throttling,  and  separator;  Carpenter  Coal  Ca'or- 
imeter,  and  Parr  Calorimeter  —  one  15  H.  P.  Flather  hy- 
drsuUc    dynamometer    uratiged   iot    w.tHct    transmission    or    ab- 
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The  very  extensive  and  varied  power  plant  equipments  in  the 
immediate  neighborhood  will  be  used  as  illustrative  material  to 
familiarize  the  student  with  the  details  introduced  into  the  oourae. 
Trips  of  inspection  will  be  taken  and  reports  made. 

Questions  raised  in  these  general  courses  (M  5  and  M  11)  are 
specially  treated  at  length  in  subjects  M  9,  M  10,  M  la,  M  13,  M  14, 
M  3  and  parts  of  Q  2  and  R  2. 


M  12.  Meohanioal  Engineering  III. 

Professor  Hooa 

Threi  times  a  week,  twelve  weeks,  fall  term.  To  count  as  four- 
tenths  of  a  credit.  To  be  preceded  by  M  11  (Mechanical  Engineer- 
ing II.)  and  preceded  by,  or  accompanied  with,  C  2  (Analytic  Me- 
chanics) and  M  4  (Mechanics  of  Materials).  Thermodjmamics  of 
the  steam  engine.  Analysis  of  steam  engine  and  boiler  tests.  A 
course  in  the  theory  of  the  action  of  steam  and  the  steam  engine. 
Lectures  or  a  text  book  on  Thermodynamics,  and  Kent's  Mechanical 
Engineer's  Pocket  Book. 

M  13.  Mechanical   Engineering  IV. 

Professor  Hood. 

Three  times  a  week,  ten  weeks,  spring  term.  To  count  as  three- 
tenths  of  a  credit.  To  be  preceded  by  M  12  (Mechanical  Engineer- 
ing III.)  and  M  16  (Machine  Drawing).  Lectures  and  reading 
on  subjects:  as  motors  (other  than  steam),  lubrication,  the  trans- 
mission of  power,  measurement  of  power,  compressors,  pumps, 
hoists,  chimneys,  heating  systems,  etc.  Kent's  Mechanical  Engi- 
neer's Pocket  Book,  the  library,  and  neighboring  plants. 

M  14.  Air   Compreeeion   and   Air   Machinery. 

Professor  Hood. 

Three  times  a  week,  ten  weeks,  spring  term.  To  count  as  three- 
tenths  of  a  credit.  To  be  preceded  by  M  10  (Pumps  and  Pumping 
Machinery).  A  study  of  the  action  of  air  during  compression,  ex- 
pansion, its  flow  through  pipes,  and  also  of  the  various  types  of  air 
compressing  and  actuating  machinery.  Lectures,  Kent's  Mechanical 
Engineer's  Pocket  Book  and  (Catalogues. 


FifUen  hours  a  wertt,  eleven  weeks,  winter  term.  To  count  U 
six-tenths  of  a  credit.  To  be  preceded  by  M  15  (Mechanical  Draw- 
ing). 

Making  of  complete  working  drawings  of  various  details  of 
machine  construction  from  drawings,  sketches  or  models.  Tracing 
and  blue  printing.    Anthony's  Machine  Drawing. 


N.  ELECTRICAL  ENGINEERING. 
Professor  Hood  and  Mr.  DeLay. 

The  rajMd  development  of  eleclrical  methods  as  applied  to  4 
wide  field  of  mining  practice  in  lighting,  power  transmission,  and 
metallurgical  manipulation,  makes  a  broad  knowledge  of  the  prin- 
ciples of  electricity  necessary  to  the  well-equipped  mining  engineer. 
A  study  of  electrical  engineering,  both  fixes  these  principles  and 
gives  some  familiarity  with  current  engineering  practice.  Such  sub- 
jects as  are  of  special  prominence  in  mining  are  naturally  accentuated 
hfrt    The  courses  outlined  are  as  follovs : 

N  1.  Elsotriml  EnglnMring. 

Mr.  DeLay. 
An  introductory  course  presenting  dynamo  and  motor 
timt,  transformers,  secotidaTy  batteries,  lamps,  etc,  and 


I.  PKlrmirHMy  Surveying, 

1.  Facing  practice. 

2.  Preliminai?  location  of  mining  claims  and  filing  of  notice 

of  location. 

3.  Adjustment  of  hand  level.     Short  line  of  levels  with  the 

hand  level. 

4.  Topographical  survey  of  mining  claim  by  pacing  and  haiul 

level. 

5.  Ranging  practice  with  pickets  and  chain. 

II.  LkiKt  Survaying. 

1.  Adjustment  of  compass. 

2.  Subdivision  of  a  section  of  land  according  to  United  States 

Land  Office  regulations,  location  of  lost  corners,  eic. 

3.  Farm   survey   with    compass  and   chain.    Computation   of 

acreage. 

4.  City   survey  of  portion   of  Houghton,    location  of   street, 

alley,  and  lot  lines  by  transit  and  steel  tape.     Platting 
an  addition. 
5-    Surrey  of  numi^  claim  "infti  anVw  wutTOtaent,  official  mr- 


one  from  Mahn;  five  Burt  solar  compasses;  seven  needle  com- 
passes ;  fourteen  Wye  levels,  eight  from  Gurley,  three  from  Heller 
and  Brightly,,  one  from  Buff  and  Berber,  and  two  from  C  L. 
Berger  &  Sons ;  ten  water  levels ;  forty-eight  Locke  hand  levels. 
In  addition  to  these  more  expensive  instruments  the  College  owns 
the  necessary  number  of  chains,  steel  tapes,  poles,  rods,  etc 

The  furnishing  of  the  Surveying  apparatus  by  the  College  is  a 
heavy  expense  to  the  institution,  and  while  losses  due  to  ordinary 
and  legitimate  wear  and  tear  of  the  instruments  are  borne  by  die 
College,  any  injuries  due  to  carelessness  on  the  part  of  the  student 
must  be  made  good  by  him. 

Every  student  is  required  to  provide  himself  with  a  steel  pocket 
tape  graduated  to  feet  and  tenths,  and  not  less  than  25  feet  long,  • 
pocket  compass,  a  reading  lens,  a  wood  ax,  a  timber  peocU,  k 
hard  pencil,  and  note  book. 
Text-Books: 

Theory  and  Practice  of  Surveying,  Jcdmson. 

Field  Engineering,  Searle. 

Q  2.  Hydraulic!.     (The  flow  of  water  through  orifices,  weirs,pipe» 
and  other  conduits).    Mr.  Chaubexlin. 
Three  times  a  wttk,  sixteen  weeks,  winter  and  first  half  of 
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Spring  term.     To  count  as  five-tenths  of  a  credit    To  be  preceded 
by  B  I  (Physics)  and  R  i  (Principles  of  Mining). 
Text-Book : 

Treatise  on  Hydraulics.      Merriman. 

Q  3.  Hydraulics.     (Hydrostatics,   Hydrodynamics,   and    Hydiatdic 
^     Engineering).    Professor  Sperr. 

Two  hours  a  week  in  lecture  room  and  seven  hours  in  laboxm- 
toiy,  sixteen  weeks,  winter  and  first  half  of  spring  terms.        To 
count  as  five-tenths     of    a    credit.      To    be    preceded    by    A    5 
((Calculus),  C  2  (Analytic  Mechanics)  and  Q  2  (Hydraulics). 
Tert-Book : 

Treatise  on  Hydraulics.      Merriman. 

Q  4w  Topographical  Drawing. 

Messrs.  Chamberlin,  McRobbie  and  Shoemaker. 

Six  hours  a  week,  twelve  weeks,  fall  term.  To  count  as  three- 
tenths  of  a  credit  The  subject  is  required  for  the  summer  course 
in  surveying  (Q  i).  The  course  is  given  by  lectures  and  individ- 
ual instruction  in  the  Drawing  Room  on  the  following: 

I.    Care  and  use  of  drawing  instruments. 
IL    Lettering. 

1.  Mechanical. 

2.  Freehand. 

III.  Making  Titles,  Scales,  Borders,  etc. 

IV.  Traversing. 

V.  Plotting. 

1.  By  Protraction. 

2.  By   Rectangular  Co-ordinates. 

VI.  Topography. 

1.  Topographical  Signs. 

2.  Topographical  Maps. 

Instruments  Required: 

One  5-inch  right  line  pen. 

One  swivel  curve  pen. 

One  5%  inch  compass  (pivot  joint)   with  hair  spring,  pen,  pencil* 

points  and   extension  bar. 
One  3^-inch  bow  pen. 
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One  3ll4-inch  bow  pencil. 

One  3%-inch  boW  dividers. 

One  protractor. 

One  i2-inch  triangular  decimal  scale. 

One  lo-inch  30  x  60-degree  amber  triangle. 

One  9-inch  4S*degree  amber  triangle. 

One-half  dozen  thumb  tacks. 

One  bottle  Higgins'  black  water-proof  drawing  iiik.  « 

One  bottle  Higgins'  carmine  drawing  ink. 

One  rubber  pencil  eraser. 

One  ink  eraser. 

One  sponge  rubber. 

One  6H  pendL 

One  piece  chamois  skin,  about  12  x  8  inches. 

One-half  pan  each,  moist  colors,  as  follows:     Prussian  blue,  burnt 

sienna. 
Two  No.  I  Spencerian  pens,  with  holder. 
Two  mapping  pens. 
Two  ball  pointed  pens. 

All  instruments  must  be  of  first-class  quality.  Students  will 
not  be  allowed  to  work  with  inferior  instruments.  Articles  in  the 
above  list  may  be  purchased  by  students  at  the  College. 

Text-Books : 

A  System  of  Free-hand  Lettering,  Reinhardt. 
The  Theory  and  Practice  of  Lettering,  Sherman. 
Theory  and  Practice  of  Surveying,  Johnson. 

Q  S.  Topographical    Mapping. 

Messrs.  Chamberlain,  McRobbib  and   Shoemaker. 

Nine  hours  a  iveek  for  twelve  weeks,  fall  term.  To  count  as 
four-tenths  of  a  credit    To  be  preceded  by  Q  i  (Surveying. 

This  subject  follows  the  work  in  surveying,  and  is  intended  to 
give  the  student  a  more  complete  course  in  the  construction  of  a 
map  than  can  be  obtained  from  Q  4  and  Q  i. 

The  outline  of  the  course  is  as  follows: 

1.  Care  and  use  of  instruments. 

2.  Collection  of  data. 

3.  Adjustment  of  triangulation     system,     triangles     and 

quadrilaterals. 
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Spring  terms.     To  count  as  five-tenths  of  a  credit      To  be  pre- 
ceded by  Q  I  (Surveying)  and  R  i  (Principles  of  Mining). 

OUTLINE    OF  THE   SUBJECT. 
I.    MINE    SUSfSYING. 

1.  Definition. 

2.  Objects  and  Purposes. 

3.  Maps  Required. 

4.  Instruments  Used. 

5.  Adjustment  of  the  Transit 

a.  Adjustment  of  the  Side  Telescope. 

b.  Adjustment  of  the  Top  Telescope. 

6.  The  Reference  Line. 

7.  Connection   of   the   surface   with   the   underground   ttmrcj 
through  an  inclined  shaft  or  slope. 

a.  Form  of  Notes. 

b.  Problems. 

8.  Connection    of    the    surface    with    the    underground    survey 
through  a  vertical  shaft. 

a.  With  the  Transit 

b.  By  means  of  Plumb  Lines. 

9.  Methods  of  Traversing  Underground. 

10.  Surveying  Coal  Mines. 

a.  Putting  up   Sights. 

b.  Taking  up  Rooms,  etc 

11.  Determination  of  Strike  and  Dip. 

n.    MINING. 

1.  Coal  Mining. 

a.  Prospecting  the  Property. 

b.  Locating  the  Shaft,  Slope  or  Drift 

c.  Laying  out  the  Mine. 

2.  Iron  Ore  Mining. 

a.  Prospecting  the  Deposit 

b.  Locating  the  Shaft 

c.  Laying  out  the  Mine. 

3.  Mine  Timbering. 

a.  Drifts  and  Levels. 

b.  Stopes. 

c.  Raises  and  Chutes. 
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R  5.  Mine  Management  and  Acounts. 

Professor  Sperr  and  Mr.  Chamberun. 

Nine  hours  a  week,  sixteen  weeks,  winter  and  first  half  of  spring 
terms.  To  count  as  five-tenths  of  a  credit  To  be  preceded  by 
R  I  (Principles  of  Mining)  and  R  3  (Mine  Surveying  and  Mining). 

The  subject  comprises  the  following: 

1.  Employment,  organization  and  discipline  of  labor. 

2.  Purchase  and  use  of  supplies. 

3.  Preparation  and  sale  of  mineral. 

4.  Mine  accounts,  trial  balances,  and  cost  and  labor  statements. 
Given  by  lectures  and  a  set  of  notes  covering  the  daily  trans- 
actions for  one  month  of  an  extensive  mining  business. 

The  proper  forms  of  accounts  are  designed,  ruled  up,  and  the 
transactions  entered  thereon.  Then  the  books  are  closed  and  the 
trial  balance,  production,  labor  and  cost  statements  are  made  out. 

R  6.  Mechanical   Ventilation  of  Mines. 

Professor   Sperx. 

Two  hours  a  week  in  lecture  room  and  seven  hours  in  labora- 
tory, sixteen  weeks,  winter  and  first  half  of  spring  terms.  To  count 
as  five-tenths  of  a  credit. 

The  laboratory  aflfords  facilities  for  experimental  work  with 
mechanical  and  hot  air  ventilators  and  with  various  other  means 
for  the  production  of  air  currents  in  mines.  The  ventilating  system 
of  the  building  was  put  in  with  this  object  in  view,  and  it  makes 
a  valuable  addition  to  the  equipment.  A  wide  field  for  investiga- 
tion and  research  in  the  laws  of  ventilaton  is  here  presented  for 
advanced  students. 

The  subject  is  required  to  be  preceded  by,  or  accompanied 
with,  Q  3  (Hydraulics),  R  4  (Mining  Enginering)  and  preceded 
by  M  5  (Mechanical  Engineering  I.). 

S.   ORE    DRESSING. 

Forty-five  hours  a  week,  six  weeks,  summer  term.  To  count 
as  one  credit. 

To  be  preceded  by  G  i  (Assaying),  Q  2  (Hydraulics),  and 
W  3  (Mineralogy). 
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defined,  and  the  student  will  be  expected  to  recognise  the  geaerm 
given. 

It  will  be  the  aim  of  this  course  to  train  the  student  to  dote 
and  accurate  observation,  and  special  care  will  be  taken  to  point  ont 
those  characters  by  which  genera  may  be  recognired  and  deteimined. 
The  student  will  be  required  to  determine  about  one  hundred  genera 
which  have  been  specially  selected  to  cover  nearly  the  entire  geolog- 
ical column.  There  is  a  working  collection  of  more  than  four 
thousand  specimens,  which  will  be  used  to  drill  the  students  in  de- 
termining fossils  in  various  states  of  preservation.  The  spedmens 
are  arranged  unlabeled  in  drawers,  and  pains  will  be  taken  to  train 
the  eye  to  recognize  resemblances  and  diflFerences.  Bach  student  is 
assigned  drawers  in  the  working  cc^lection  upon  which  he  is  re- 
quired to  make  individual  redtatiens.  In  these  recitations  he  must 
be  able  to  point  out  the  generic  charairters  of  the  fossils,  after  hi^ving 
assigned  them  to  their  proper  class  and  order.  In  well  preserved 
specimens  he  is  expected  to  recognize  some  of  the  more  important 
species.  Besides  the  working  collection  there  is  a  small  type  collec- 
tion, of  living  and  fossil  forms,  arranged  zoologically  in  accordance 
with  Nicholson's  New  Manual  of  Palaeontology,  and  a  larger  one 
of  fossils  containing  more  than  three  thousand  specimens  arranged 
both  zoologically,  and  according  to  geological  horizons.  There  is 
also  a  reference  collection  of  1,500  invertebrate  fossils. 


W.  MINERALOGY. 
W  1.  Crystallography. 

Professor  Seaman,  Dr.  Wright  and  Messrs.  Wright,  Moors  and 

Corey. 

Fall  term,  nine  hours  a  week,  twelve  weeks.  To  count  as  four- 
tenths  of  a  credit  The  instruction  is  given  by  means  of  lecture 
notes.  Elements  of  Crystallography,  G.  H.  Williams,  and  laboratory 
practice  in  determining  the  crystal  forms  on  wooden  models  and 
natural  crystals.    Each  student  recites  individually  to  an  instructor. 

As  the  student's  future  work  in  mineralogy  depends  largely  upon 
his  knowledge  of  this  subject,  he  is  required  to  familiarize  himself 
with  the  principles  which  it  involves. 

The  law  of  symmetry  is  explained  somewhat  in  detail  thus 
enabling  the  student  to  comprehend  the  derivation  of  hemihedral  and 


T.*  ■» 
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minerals  are  assigned  to  each  student,  who  is  to  determine  them  and 
to  recite  upon  them,  not  in  a  class,  hut  singly  with  the  instructor. 
In  fact,  individual  work  is  one  of  the  features  of  instruction  in  the 
Geological  Department  Each  student  is  required  to  do  that  which 
the  practical  mineralogist  does;  to  determine  his  minerals  Iqr  the 
shortest  method  possible,  consistent  with  accuracy;  the  method  to 
vary  according  to  the  specimen.  To  this  end  every  method  of  deter- 
mination short  of  quantitative  anaylsis  is  employed;  that  is  in  each 
case  the  crystal  form  and  other  physical  characters  are  used,  as  well 
as  the  blow-pipe  and  wet  tests,  so  far  as  they  may  be  needed. 

After  the  student  has  studied  and  recited  upon  the  specimens 
contained  in  a  sufficient  number  of  drawers  of  one  group,  he  is 
assigned  to  drawers  containing  the  unlabeled  minerals  of  another 
group,  which  have  mixed  with  them  specimens  of  the  preceding 
group  or  groups.  In  this  way  each  student  is  required  to  determine 
in  his  course  from  3,000  to  6,000  different  mineral  specimens,  belong- 
ing to  two  hundred  and  ninety  selected  species. 

The  instruction  is  based  on  the  sixth  edition  of  Professor  James 
D.  Dana's  System  of  Mineralogy,  revised  by  Professor  Edward  S. 
Dana,  1892,  and  every  student  is  expected  to  provide  himself  with 
a  copy. 

In  addition,  or  supplementary  to  this  work,  there  is  given  a 
series  of  lectures  and  notes  prepared  by  Dr.  Wadsworth  for  use  in 
his  classes  in  1876,  and  revised  and  enlarged  from  time  to  time  since 
In  these  notes  the  characteristic  features  of  each  mineral,  its  uses, 
and  the  practical  methods  employed  to  distinguish  each  one,  are 
pointed  out.  Especial  attention  is  given  to  the  methods  needed  in 
the  field  and  mine,  where  one  cannot  have  recourse  to  a  chemical 
laboratory.  Every  effort  is  made  to  train  the  student  to  close,  accu- 
rate observation,  to  reason  correctly  upon  what  he  sees,  and  to 
exercise  good  judgment  in  his  decisions. 

The  result  of  this  work  is  such  that  a  student  not  only  knows 
how  to  proceed,  in  order  to  determine  any  mineral  that  he  may  meet, 
but  he  is  also  enabled  to  recognize  at  sight,  or  by  simple  tests,  the 
great  majority  of  specimens  belonging  to  the  two  hundred  and  ninety 
mineral  species  that  he  is  required  to  study  in  his  course.  W  2  will 
cover  the  first  four  series  as  arranged  in  the  working  collection. 

This  subject  is  to  be  preceded  by  B  i  (Physics).  F  i  (Chem- 
istry), F  2  (blowpipe  Analysis)  and  W  i  (Crystallography). 
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W  3.  Mineralogy. 

Professor  Seaman  and  Messrs.  Wright,  Mooss  and  Cousy. 

Fall  term,  twelve  hours  a  week,  twelve  weeks.  To  count  as  five- 
tenths  of  a  credit  This  course  to  be  preceded  by  W  2  (Mineralogy). 

The  instruction  is  given  the  same  as  in  W  2  and  the  work 
required  consists  of  a  review  of  W  2,  and  the  completion  of  the 
three  series  as  arranged  in  the  working  collection,  beginning  with 
the  hydrous  silicates. 

For  purposes  of  instruction  in  W  2  and  W  3  ,the  laboratory  is 
supplied  with  the  following  collections: 

Na.iiral    Crystals 3,ooo 

Natural  Crystals,  special  collection 500 

Collections    illustrating    Physical    Properties,   Pseudo- 

morphs,  Optical  Properties,  etc 485 

Lecture  Collection  of  Minerals  10,000 

Practice  Collection  of  Minerals: 

First  Series 2,500 

Second  Series 2,100 

Third  Series 1,275 

Fourth  Series 3,225 

Fifth  Series 1,525 

Sixth  Series 1,850 

Seventh  Series 1425 

Review   Series 3»i25 

17,025 

3I1OIO 

X.  PETROGRAPHY. 

Dr.  Wright. 
X  1.  Petrography:    Lithology  and   Petrology. 

Fall,  winter,  and  half  of  the  spring  term,  twelve  hours  a  week, 
twenty-eight  weeks.    To  count  as  eleven-tenths  of  a  credit 

The  work  is  divided  into  three  parts:  Miscropic  Mineralogy, 
Lithology  and  Petrology. 

A.  Microscopic  {Optical)  Mineralogy:  Under  this  head  are 
treated  the  various  optical  and  other  characters  of  minerals  as  re- 
vealed by  the  microscope.    Their  alterations  are  especially  studied 
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One  Groth's  universal  apparatus,  with  goniometer. 

One  Fuess's  application  goniometer  for  dull  crystals. 

One  Fuess's  reflection  goniometer. 

One  Hirschwald's  microscope  gionometer. 

One  Linholf's  reflection  goniometer 

One  total  reflectometer  attachment 

Fourteen  Miller's  goniometers. 

One  Stage  goniometer. 

One  Bertrand's  micro-goniometer,  with  special  stage. 

One  flask  for  measuring  index  of  fluids. 

One  pyroelectric  duster. 

One  Streng's  chest  and  apparatus  for  microchemical  reactidns. 

Kranz  set  of  Dupare's  models  for  the  demonstration  of  the  op- 
tical properties  of  crystals. 

Three  celluloid  models  illustrating  dispersion  of  axes  and  bisec- 
trices of  monoclinic  minerals. 

B.  Liihology:  The  instruction  in  this  branch  of  Petrography 
comprises  both  the  macroscopic  and  the  microscopic  study  of  rocks. 
For  this  work  large  and  complete  collections  of  rock  specimens, 
with  numerous  thin  sections,  are  arranged  for  the  use  of  the  student 
The  course  of  instruction  here  is  similar  to  that  followed  in  the 
course  in  Mineralogy.  Lectures  are  given  upon  the  specimens  of 
the  typical  collections,  the  method  of  classfiication  explained,  and  the 
distinguishing  characters  of  the  different  groups,  species  and  vari- 
eties pointed  out  Special  attention  is  called  to  the  variations  and 
alterations  in  rocks  and  to  their  local  modifications  due  to  their 
special  mode  of  occurrence  in  the  field. 

The  object  of  the  course  is  to  give  the  student  that  training  in 
the  practical  determination  of  rocks  that  will  enable  him  to  Icnow 
them  in  the  field  and  mine,  as  well  as  to  observe  their  alterations  and 
modifications — subjects  that  have  a  very  important  bearing  upon  the 
vital  questions  relating  to  ore  deposits. 

After  the  study  of  a  sufficiently  large  number  of  types  has  been 
had,  the  student  has  assigned  to  him  a  large  number  of  drawers 
containing  unlabeled  specimens  of  these  rocks,  which  he  is  expected 
to  determine  and  recite  upon,  as  he  has  done  in  his  study  of  min- 
erals. The  course  is  thus  made  thorough  and  practical,  and  adapted 
to  the  needs  of  the  miner,  teacher  and  geologist,  giving  them  a 
itraining  of  which  they  can  make  use  in  their  future  work. 


Dtpariments  of  Instruction  8i 

The  student  is  drilled  upon  both  the  macroscopic  and  micro- 
scopic characters  of  the  rock  he  it  studyinj^.  The  thin  sections  of 
rodcs  for  the  most  part  have  been  made  at  the  College  from  the 
hand  spedmens  in  the  Lecture  Collection  of  Rocks.  All  practical 
students  of  Petrography  will  recognize  the  great  advantage  of  this 
arrangement. 

C  Petrology:  Under  this  subdivision  of  Petrography,  the 
various  questions  relating  to  the  origin,  modes  of  occurrence,  rela- 
tions and  alterations  of  rocks,  as  observed  in  the  field,  are  consid- 
ered, but  since  the  chief  portion  of  the  students  electing  Petrography 
also  elect  Physical  and  Chemical  Geology,  the  majority  of  the  in- 
struction in  Petrology  is  given  in  connection  with  that  subject. 

The  entire  subject  of  Petrography  is  to  be  taken  as  a  whole, 
and  the  student  is  required  to  have  passed  in  B  i  (Physics),  P  i 
(General  Chemistry),  and  W  2  (Mineralogy).  W  3  (Mineralogy) 
and  B  5  (Light)  must  precede  or  accompany  this  subject 

In  the  above  course  in  Petrography  the  following  collections  are 
used: 


I.    Thin  Sections  of  Minerals  and  Rocks. 

Sections  of  Minerals  .' 2,500 

Polariscope  Sections    132 

Sections  of  Lecture  Rock  Collection   2,870 

Sections  of  Michigan  Rocks 1,000 

Sections  of  Rosenbusch  Rock  Collection 983 

Sections  of  Other  Foreign  Rocks 120 

Miscellaneous  Sections  354 

Sections  of  Stratigraphical  Rock  Collection 210 

Sections   of  Duplicates   of  Michigan   Geological 

Survey  Collection   260 

Sections  of  Rocks  IllustratingL.S.  Monographs  86 

Sections  of  U.  S.  Educational  Series 60 

Sections  of  Private  Collection  of  A.  £.  Seaman. .  150 

Sections  of  Norwegian  Rocks 42 

Sections  of  Saxonian  Rocks 75 

Sections  of  Arkansas  and  Wyoming  Rocks 35 

8,877 
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adapted  to  the  needs  of  the  explorer,  the  teacher,  the  enguieer,  tbe 
petrographer,  the  geologist,  the  miner,  the  quariTinan,  and  all  odMn 
who  desire  to  understand  the  connection  and  the  stmctnral  rdatjont 
that  rock  masses  have  to  one  another  and  to  the  valuable  dcpodts 
which  th^r  may  contain.  It  treats  of  the  origin  and  alteratxooa  of 
rocks,  of  general  volcanic  and  earthquake  action,  metamorphisniv 
jointing,  faulting,  cleavage,  mountain  building,  eruptive  rocks  and 
crystalline  schists;  the  action  of  air,  surface  and  underground  wa- 
ters, and  life;  the  interior  condition  of  the  earth,  etc.,  especially  in 
their  relations  to  the  problems  that  the  economic  geolggist,  mtner 
and  quarryman  have  to  meet  The  student  has  brought  before  him 
constantly  the  various  problems  that  arise  in  practical  work  and 
the  methods  of  their  solution. 

This  course  enlarges  and  completes  much  that  is  briefly  tondied 
ui>on  in  the  Principles  of  Geology  and  in  Petrography. 

The  text-book  used  is  Dr.  Archibald  Geikie's  Text-Book  of 
Geology,  third  edition,  1893,  books  I,  II,  III,  IV  and  VTI. 

Students  who  take  this  subject  must  have  completed  Bi 
(Physics),  F  i  (General  Chemistry),  and  W  2  (Mineralogy), 
and  X  I  (Petrography),  Y  2  (Stratigraphical  Geology),  and  W  3 
(Mineralogy)  must  precede  or  accompany  this  subject 

Y.  4.  Geological    Field    Work. 

Professor  Seaman  and  Dr.  Wright. 

Forty-five  hours  a  week  for  the  last  six  weeks  of  the  sununer 
term.  To  count  as  one  credit.  The  instruction  in  this  subject 
begins  about  the  middle  of  July,  and  consists  of  six  weeks' practical 
work  in  the  field,  mostly  amongst  the  pre-Cambrian  rocks  of  the 
Lake  Superior  region. 

The  first  few  days  of  the  course  are  spent  at  compass  work,  in 
which  the  student  is  trained  in  pacing  and  in  the  use  of  the  dial  and 
dip  compass  and  aneroid  barometer.  This  work  consists  of  nmning 
section  lines,  meandering  forest  roads  and  streams,  running  contour 
lines,  platting  outcrops ;  in  fact,  making  a  complete  map  of  the  trav- 
erses. Specimens  are  collected  and  must  be  located  with  reference 
to  some  section  comer  or  other  monument  established  by  the  United 
States  linear  survey.  On  this  work  the  student  plats  all  of  his  work 
in  the  field,  keeping  his  latitude  and  departure  by  means  of  his  com- 
pass course  and  pacing. 


86  Miehigan  CoUegi  of  Mk^s 


(Y  4)  only,  should  have  a  fair  knowledge  of  Mineralogy,  Utfaology 
and  General  Geology,  if  they  wish  to  fully  profit  by  the  course.  The 
other  students  at  the  College  who  are  candidates  for  degrees,  ill 
order  to  elect  this  subject  are  required  to  have  passed  in  Q  i  (Sur- 
veying), Q  4  (Topographical  Drawing),  W  3  (Mineralogy),  Y  a 
(Stratigraphical  Geology),  and  Y  3  (Physical  Geology). 

Y  S.  Eoonomio  Qeology* 

Professor  Seaman. 

Three  times  a  week,  twenty-eight  weeks.     To  count  as  nine- 
tenths  of  a  credit    In  this  -subject  the  instruction  will  take  up  the 
geology  of  the  useful,  or  economic,  mineral  products  of  the  earth, 
considered  from  two  different  points  of  view. 
I  St     Their  origin  and  mode  of  occurrence. 
2nd.    Their  various  uses. 

The  different  theories  of  deposition  will  be  discussed,  and  ex- 
amples given  which  seem  best  to  illustrate  these  theories. 

During  the  fall  and  winter  terms,  the  students  are  required 
to  make  abstracts  of  various  articles  assigned  to  them,  and  the  ab- 
stracts are  read  and  discussed  in  the  class  room. 

The  laboratory  is  fairly  well  equipped  with  material,  such  as 
ores,  building  stone,  etc  The  ores  are  arranged,  showing  gangue, 
and  country  rock  where  possible,  so  that  students  can  get  a  better 
idea  of  the  mode  of  occurrence,  and  association  of  the  ore. 

The  following  list  will  give  some  idea  of  the  scope  of  this 
course,  and  of  the  materials  available  for  its  illustration. 

Iron  Ore  samples,  many  with  analysis 300 

Copper  ore,   foreign   and   domestic 350 

Lead  and  Zinc  ores 120 

Silver  and  Silver  ore 225 

Gold  and  Silver  ores 465 

Lesser  Metals  and  ores,  including  AI.,  Sb.,  As.,  Bi.,  Cr., 

Mn.,  Hg.,  Ni.,  Co.,  Pt,  Sn.,  etc 325 

Coal,  Coke,  Petroleum  etc 60 

Salts  and  saline  earths 70 

Miscellaneous,  including  lubricants,  abrasives,  fertilizers, 

medicines  and  materials  for  the  ceramic  arts 225 

Polished  marbles  225 

Polished  Serpentine fte 
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Polished  Ornamental  Stones,  other  than  the  above 50 

Building  Stone,  including  granite,  sandstone,  limestone, 

slate,  etc   100 

This  course  must  be  preceded  by  W  3    (Mineralogy),  X   i 
(Petrography),  and  Y  4  (Field  Geology). 


J.  THE8I8. 

The  Faculty, 

J  1.  Th«0iiL 

Properly  qualified  students  may  include  the  preparation  of  a 
thesis  in  their  work  for  a  degree. 

The  subject  of  such  thesis  must  be  announced  with  the  schedule 
of  studies  for  the  year  in  which  the  degree  is  expected ;  further,  the 
elective  schedule  must  be  approved  by  the  head  of  the  department 
in  winch  the  thesis  work  is  to  be  done.  This  approval  will  include 
the  subject  chosen  and  the  student's  preparation  to  do  the  work. 

The  schedule  and  subject  are  then  considered  by  the  Faculty, 
whose  approval  is  necessary. 

The  thesis  must  be  completed  by  July  i,  and  submitted  to  the 
Faculty  for  examination  and  acceptance.  For  its  acceptance  it  must 
be  accompanied  with  a  written  approval  of  the  instructors  under 
whom  the  work  was  done. 


Degrees 


The  approximate  unit  of  credit  is  assumed  to  be  three  hours  t 
week  in  classroom  (approximately  nine^ours  of  total  work)  or  nine 
hours  a  week  in  the  laboratory  for  thirty-three  weeks.  A  subject 
scheduled  for  more  or  less  time  than  here  indicated  takes  its  pro- 
portionate credit  No  partially  completed  course  may  be  accepted 
for  credit  either  in  whole  or  in  part  The  College  is  in  session  for 
four  terms  each  year.  It  is  therefore  possible  for  a  properly  pre- 
pared student  to  cover  the  ordinary  twelve  term  course  in  three 
years. 

Three  degrees  are  oflFered  by  the  College  as  follows : 

Bachelor  of  Science,  B.  S. 

Engineer  of  Mines,  E.  M. 

Doctor  of  Philosophy,  Ph.  D. 

The  conditions  under  which  the  first  two  are  given  are  as 
follows : 

To  obtain  either  degree  the  candidate  must  have  been  a  resident 
student  of  this  institution  for  at  least  one  full  year  of  forty-five 
weeks. 

All  candidates  for  the  degree  of  Bachelor  of  Science  are  re- 
quired to  obtain  twenty  credits,  including  subjects  R  i  (Principles  of 
Mining)  and  Y  i  (Principles  of  Geology). 

All  candidates  for  the  degree  of  Engineer  of  Mines  are  required 
to  obtain  twenty-five  credits,  including  subjects  R  i  (Principles  of 
Mining)  and  Y  i  (Principles  of  Geology). 

All  students  who  have  been  granted  the  degree  of  Engineer  of 
Mines  may  obtain  the  Bachelor  of  Science  degree  on  payment  of  the 
required  fee. 

All  students  who  graduated  from  this  institution  prior  to  iSgS^ 
with  the  degree  of  Bachelor  of  Science,  may  receive  the  degree  of 
Engineer  of  Mines,  on  the  presentation  of  evidence  showing  By^ 
years  of  subsequent  successful  practical  work,  submitting  a  sadsfao- 
tory  thesis,  and  paying  the  required  fee. 


■   -.-ti 


Employment 


To  ooe  contemplating  entering  upon  training  for  any  particiilar 
profession,  the  question,  will  it  pay?  is  one  of  deep  and  often  of 
disproportionate  interest  In  reference  to  a  Mining  Engineering 
training  this  question  generally  resolves  itself  into  the  more  ^edfic 
inquiry :  what  are  the  chances  of  obtaining  a  position  upon  gradua- 
tion? Regarding  this  question  it  may  be  said  that,  with  the  increas- 
ing interest  in  mines  and  mining,  in  this  and  other  countries,  the 
demand  for  competent  mining  men  is  on  the  increase,  and  at  the 
present  time  it  seems  that  Mining  Engineering  offers  opportunities 
at  least  as  wide  as  are  offered  by  any  other  line  of  engineering. 

It  should  be  clearly  understood  that  the  Michigan  College  of 
Mines  makes  no  promise  whatever  to  secure  positions  for  its  grad- 
uates. Upon  graduation  each  man  goes  into  the  market  to  sell  his 
services  on  a  level  with  every  other  technical  graduate  in  mining, 
whether  prepared  at  this  or  another  college.  At  the  same  time  the 
College  takes  an  interest  in  its  graduates.  Each  one  is  urged  to 
keep  the  institution  informed  of  his  whereabouts,  his  work,  and 
whether  or  not  he  desires  a  change.  From  information  thus  gained 
a  record  is  made  and  kept  as  nearly  up  to  date  as  possible.  When 
the  College  is  asked  to  recommend  a  man  for  a  given  position,  this 
record  is  looked  over  and  the  most  avalilable  man  is  selected  from  it. 
In  no  case  is  a  man  recommended  merely  because  he  is  a  graduate 
of  this  institution.  In  selecting  him  his  experience,  his  character  and 
his  general  ability,  both  as  shown  in  his  work  as  a  student  and  in  his 
career  after  he  leaves  the  College,  are  taken  into  account  His  de- 
fects, if  known,  are  stated  as  carefully  as  are  his  aptitudes  or  excel- 
lencies, and  no  one  is  recommended  unless  he  is  deemed  fit  for  the 
position. 

Prospective  students  and  those  responsible  for  them  should  un- 


Library 


The  Library,  located  on  the  second  floor  of  Hubbell  Hall,  ia 
designed  to  supplement  the  class  work  in  the  various  departments 
of  the  College.  Care  has  been  taken  to  supply  it  with  the  best  refer- 
ence books  as  well  as  with  the  latest  publications  on  the  subjects 
taught,  since  it  is  of  prime  importance  that  instructors  and  students 
shall  have  access  to  the  results  of  the  most  recent  researches  in 
scientific  and  technical  lines.  It  should  be  noted  in  this  connection 
that  there  is  no  other  Library  in  the  vicinity  to  which  those  needing 
such  information  can  apply.  The  Library  is  especially  rich  in  files 
of  journals  relating  to  the  various  branches  of  mining  engineering. 
Upon  its  shelves  may  be  found  complete  sets  of  such  journals  as 
Transactions  of  the  American  Institute  of  Mining  Engineers,  An- 
nales  des  Mines,  Jahrbuch  fur  das  Berg-Huetten  und  Salinenwesen, 
Journal  of  the  Iron  and  Steel  Institute,  Philosophical  Transactions 
of  the  Royal  Society  of  London,  Proceedings  of  the  Royal  Society 
of  London,  Wiedemann's  Annalen  der  Physik  und  Chemie,  Zeit- 
schrift  fur  Analytische  Chemie,  Transactions  of  the  American  So- 
ciety of  Mechanical  Engineers,  Zeitschrift  des  Vereins  deutscher 
Ingenieure,  and  many  others  of  like  character. 

The  Library  is  equipped  with  steel  stacks.  The  classification 
is  an  adaptation  of  the  Dewey  decimal  system  to  the  needs  of  a 
technical  library,  and  a  card  catalogue  of  authors  and  subjects  is 
being  prepared. 

There  are  now  on  the  shelves  17,690  volumes.  The  Library 
receives  as  g^fts  a  number  of  United  States  documents  and  re- 
ports of  various  state  geological  surveys  and  mining  bureaus.  Such 
material  is  very  useful,  and  grateful  acknowledgement  is  made  for 
all  contributions  of  scientific  value. 


Library 


93 


Beside  the  bound  volumes  on  the  shelves,  the  library  contains 
over  4,000  pamphlets,  classified  and  accessible  for  reference,  and  a 
large  number  of  maps. 

The  Library  is  open  daily  throughout  the  year,  Sundays  and 
legal  holidays  excepted.  While  it  is  intended  primarily  hs 
an  aid  to  college  work,  the  College  authorities  are  pleased  to  extend 
its  privileges  to  such  part  of  the  general  public  as  may  wish  to  use 
it.  Mining  engineers,  and  those  interested  in  scientific  or  technical 
pursuits,  will  find  it  a  valuable  aid  in  their  research.  The  library 
now  receives  241  technical  and  scientific  periodicals,  which  are  is- 
sued- upon  application  for  use  in  the  reading  room  which  adjoins 
the  library. 


Buildings 


The  laboratories  and  the  Ubrary  of  the  College  together  with 
its  lecture  and  recitation  rooms  at  present  occupy  six  buildings. 

Hubbefl  Hallt  formerly  known  as  Science  Hall,  is  oonstmcted 
of  Portage  Entry  sandstone  and  has  extreme  dimensions  of  109 
by  53  feet,  with  a  wing  37  by  25  feet  It  contains  the  execntiTe 
offices,  the  Library  and  Reading  Room,  and  the  laboratories  and 
lecture  rooms  of  the  departments  of  Geology,  and  of  Mathematics 
and  Physics. 

The  Physical  laboratories  are  located  on  the  ground  floor.  They 
have  been  recently  fitted  up  with  modern  conveniences  for  labora- 
tory instruction.  There  is  a  massive  pier  for  instruments  requiring 
extreme  stability,  while  slate  shelves  firmly  attached  to  the  thick 
basement  walls  afford  very  stable  supports  for  galvanometers  and 
other  like  instruments.  These  rooms  contain  many  features  espe- 
cially designed  by  the  instructors  in  charge  to  meet  the  peculiar 
needs  of  this  department.  They  are  well  lighted  and  well  adapted 
to  their  purpose. 

On  this  floor  in  the  tower  is  a  constant  temperature  and  dark 
room  surrounded  by  thick  stone  walls.  It  is  used  partly  for  work 
in  light,  and  partly  for  electrical  and  other  measurements  where  a 
steady  temperature  is  desirable. 

The  Physical  lecture  room  is  located  on  the  second  floor  of 
this  building  and  contains  a  convenient  lecture  table  fitted  with 
electrical,  gas  and  water  supply. 

The  laboratories  of  the  department  of  Geology  and  Mineralogy 
together  with  the  necessary  ofHces  occupy  the  entire  first  floor. 

The  Library,  Reading  Room  and  executive  offices  are  on  the 
second  floor,  while  the  Mathematical  lecture  and  redtation  rooms 
and  a  Geology  and  Mineralogy  Museum  occupy  the  entire  third 
floor. 
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A  list  of  the  principal  rooms  in  this  building  follows : 

BASEMENT. 

Student's  Koom 16x33  ^cet 

Gymnasium 31x34  fe-t 

Constant  Temperature  and  Dark  Room 14x19  feet 

Electrical  Laboratory 31x42  fe^ 

Physical  Laboratory 32x41  feet 

FIRST  FUX>R. 

Laboratory  of  Economic  Geology 22x27  feet 

Pakeontological  Laboratory   21x27  ^^et 

Geological  Laboratory   21x27  feet 

Mineralogical    Laboratory    27x40  feet 

Petrographical  Laboratory  24x23  feet 

Goniometer  Room  7x16  feet 

Petrographic  Grinding  Room   13x16  feet 

SECOND   FLOOR. 

Library  29x49  feet 

Ofiice  01  Librarian  and  Secretary 14x21   feet 

General  Executive  Office 15x26  feet 

President's  Room  14x21  feet 

Reading  Room  28x32  feet 

Physical  Lecture  Room   33x41  feet 

THIRD  FLOOR. 

Mathematical  Lecture  Room 43x32  feet 

Recitation  Room 15x26  feet 

Geology  and  Mineralogy  Museum 43x49  feet 

Recitation  Room   24x33  feet 


The  Meohanical  Enginciering  Building,  of  brick  and  stone,  is  of 
the  extreme  dimensions  101x64  feet.  It  contains  the  rooms  used  by 
the  department  of  Mechanical  and  Electrical  Engineering.  The 
Mechanical  Drawing  Room  on  the  second  floor  of  this  building  is 
an  exceptionally  well  lighted  room  and  well  adapted  for  its  purpose. 
A  list  of  the  principal  rooms  with  sizes  follows: 


occupiea  Dy  a  supply  room  15  Dy  13  leei  ana  a  weignmg  room  a 
by  21  feet.  In  the  eastern  end  of  the  building  there  is  a  paftidg 
room  10  by  21  feet,  fitted  with  desks  and  hoods  for  the  parting 
of  gold  and  silver.  This  building  connects  by  a  covered  pajsage 
way  with  the  Chemical  Building  which  adjoins  it. 

Th«  Chamie*]  Building  is  115  by  45  feet,  with  wings  36  by  t? 
feet  and  53  by  36  feet  in  size.  It  is  a  brick  and  stone  stmctare  of 
three  stories  in  height 

The  hoods  in  the  Chemical  Building  have  a  ventilating  sjrstCfB 
of  their  own  in  addition  to  the  general  one  for  the  buildir'  •^•^ 
ensuring  the  greatest  freedom  from  chemical  fumes  in  the 
tones  and  offices. 

A  list  of  the  principal  rooms  follows: 
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BASEMENT. 

General  and  Experimental  Chemistry  Laboratory 3i%x5i  feet 

X«aboratory  for  Metallurgical  Experimentation 24x33  feet 

Instmctor's  office  10x17  ^^^ 

Supply  Clerk's  office  17x23  feet 

FIRST  FUX)S. 

Qo^litative  Laboratory  33x40  feet 

Quantitative  Laboratory   32x39  feet 

Advanced  Quantitative  Laboratory  12x26  feet 

Professor's  Office  and  Laboratory   17x25  feet 

Instructor's  Office  14x18  feet 

Weighing  Room 12x16  feet 

Gas  Analysis  Room 12x16  feet 

Second  floor. 

Metallurgical  Designing  Laboratory  23x26  feet 

Apparatus  Room  10x23  feet 

Lecture  Room  31x40  feet 

Museum  of  Charts,  Models,  etc 31x34  feet 


Th«  Oro-DreMing  Building  is  a  wooden  structure  with  main 
part  30  by  30  feet,  two  stories  in  height  and  an  extension  51  by  30 
feet  It  occupies  a  slope  on  the  eastern  side  of  the  College  grounds 
which  gives  the  requisite  fall  for  gravity  processes. 

There  is  also  a  Reverberatory  Roasting  Furnace  in  a  wooden 
building  28  by  28  feet  This  furnace  is  operated  in  connection  with 
the  Ore-Dressing  mill. 


The  Mining  Enginatring  Building  is  134  by  53  feet,  three  stor- 
ies in  height,  and  is  built  of  brick  and  stone.  In  the  center  of  the 
building  there  is  a  tower  which  carries  a  large  steel  tank  at  the  top» 
thus  providing  a  water  supply  for  the  Hydraulic  Laboratory  which 
is  located  in  this  building.  In  addition  to  the  list  of  principal  rooms 
which  follows,  there  are  eight  floors  in  the  tower  which  are  used 
for  Hydraulic  experimental  work: 


'I 
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BAStlKirT. 

Kydtmolic  Laboratory 68x45  lad 

Mining  Laboratory  61x14  ^^ 

FIRST  fliOOK. 

Draughting  and  Instrument  Room 3SXI36  feet 

Coat  Room  xSxao  feet 

Sopply  Room xSxao  feet 

Assistant's  Office ^ 10x14  feet 

8£00ND  FUXIR. 

Lecture  Room  54xa5  feet 

Model  Room  44x25  fed 

Recitation  Room 31x25  feet 

Blue  Print  Room  15x20  feet 

Professor's  Office 13x14  feet 


The  Michigan  legislature  of  1903  has  passed  a  bill  making  an 
appropriation  of  $45,000  for  a  metallurgical  building  at  the  College 
of  Mines.  This  building  will  be  constructed  as  rapidly  as  circum- 
stances will  permit  and  it  is  hoped  will  be  ready  for  use  not  later 
than  the  opening  of  the  fall  term  of  1904. 

It  will  be  equipped  with  a  complete  line  of  furnaces,  large  and 
small,  together  with  accessory  apparatus  for  the  conduct  of  vari- 
ous metallurgical  operations  and  experiments.  In  addition,  it  is 
expected  to  fit  up  C3ranide  and  lixiviation  plants  of  such  a  nature 
as  to  afford  the  student  practice  in  these  processes. 

Beside  the  appropriation  for  the  metallurgical  building,  the 
Legislature  has  granted  $9,000  for  completing  and  extending  the 
equipment  of  the  Mining  Engineering  Building  ;  $4,000  for  complet- 
ing the  equipment  of  the  Chemical  Building;  $2,000  for  fitting  up 
a  Geological  Museum,  and  $1,000  for  extending  the  equipment  of 
the  Mechanical  Engineering  shops.  It  is  expected  that  these 
extensions  will  be  completed  by  the  opening  of  the  next  Fall 
term  of  1903. 
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All  expenses  for  breakage  or  damage  to  apparatus  will  be  paid 
for  by  the  student    as  the  laboratory  fees  do  not  cover  these  items. 

llie  matriculation  and  laboratory  fees  for  the  course  of  study 
elected  must  be  paid  on  entrance  to  the  College.  The  full  tuition 
fee  for  Michigan  students  must  be  paid  on  entrance;  but  other 
students  are  required  to  pay  the  proportionate  part  of  the  tuition 
fee  at  the  commencement  of  each  term,  for  that  term  as  follows: 
Fall,  Winter  and  Summer  terms,  $4aoo  each  term.  Spring  term, 
$aaoa 

No  partial  fees  are  to  be  accepted,  and  any  fee  once  paid  will 
not  be  refunded  except  in  the  case  of  protracted  illness. 

A  student  suspended,  dismissed  or  expelled  from,  or  voluntarily 
withdrawing  from,  a  class,  laboratory,  or  the  college,  will  forfeit  hit 
fees  already  paid. 

In  order  partially  to  insure  the  state  against  damage  and  loss  to 
its  College  property  every  student  is  required,  to  deposit  with  the 
treasurer  before  entering  the  College,  the  sum  of  twenty-five  dol- 
lars ($25).  This  sum  cannot  be  withdrawn  by  the  student  until  he 
closes  his  connection  with  the  institution,  and  if  any  portion  is  re- 
quired as  a  refund  for  damages,  the  part  withdrawn  shall  be  at  once 
replaced  by  the  student. 

Charges  for  apparatus,  chemicals  and  other  supplies  frchi  the 
store  room,  as  well  as  for  repairs  of  damages  to  College  property, 
and  also  fines,  are  deducted  from  coupons  procurable  from  the 
secretary,  but  no  portion  of  the  deposit  of  twenty-five  dollars  shall 
be  used  for  the  purchase  of  these  coupons.  The  coupons  can  be 
used  only  for  the  purposes  mentioned,  and  not  for  the  payment  of 
any  fees.  The  permanent  deposit  of  twenty-five  dollars,  together 
with  any  balance  equivalent  to  the  unused  portion  of  a  coupon,  is 
returned  to  the  student  when  he  closes  his  connection  with  the 
institution. 

There  are  no  dormitories  connected  with  the  College.  Arrange- 
ments can  be  made  to  obtain  board  and  room  in  private  families,  and 
in  boarding  houses,  in  Houghton  and  Hancock,  at  prices  varying 
from  twenty-seven  dollars  per  calendar  month  upward.  This  is  ;o 
include  the  room,  heat  and  lights,  as  well  as  board.  Board  alone 
can  be  obtained  at  about  twenty  dollars  per  calendar  month.  The 
College  expenses  vary  much  with  the  taste  and  habits  of  the  student. 
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properly  occupy  his  tune,  he  iiia>  be  required  to  tdce  aifditkmal 
subjects.  If  a  student  has  elected  more  work  than  he  can  proper^ 
perform  he  may  be  required  to  drop  some  of  the  subjects. 

Bach  instructor  is  the  sole  judge  of  the  fitness  of  eveiy  student 
electing  his  subjects.  He  may  refuse  to  admit  into  his  class  any 
student  found  deficient  in  preparation,  or  dismiss  him  &xxn  hit 
courses  at  any  time  when  his  conduct  or  work  is  unsatis&ctoty. 

AbMnoeSi— All  absences  bring  a  daily  mark  of  zero,  until  the 
work  missed  is  made  up. 

A  student  absenting  himself  without  excuse  for  more  than  ten 
per  cent  of  the  work  of  any  oonrse  in  any  term  thereby  dismisses 
himself  from  tiie  College.  In  the  case  of  field  or  laboratoiy  courses^ 
the  limit  is  5  per  cent  instead  of  ten  per  cent 

Paaaing  QradMr—A  student  must  obtain  a  grade  of  75  on  the 
scale  of  100  to  obtain  credit  for  any  course.  In  case  of  &ilure  to 
pass  or  complete  a  subject  the  work  can  be  made  up  only  when  thia 
subject  is  being  regularly  given. 

Failure. — A  student  who  fails  in  three  subjects  or  who  receives 
conditions  in  three  subjects  in  any  year's  work,  is  thereby  suspended 
from  the  College. 

Laboratories—The  laboratories  close  Friday  evening  the  clos- 
ing day  of  each  term,  and  re-open  on  Monday  morning  after  the 
recesses. 
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In  conformity  with  the  foregoing  letter,  the  Board  of  Contitil 
have  decided  upon  the  following  subjects  and  oonditioiit: 

SUBJECTS. 

1.  Field  Geology;  its  Methods  and  their  Applications. 

2.  The  Dial  and  the  Dip  Compass  and  their  Uses. 

3.  The  Diamond  Drill  and  its  Uses. 

CONDITIONS. 

The  conditions  under  which  the  prizes  are  awarded  are  as  fol- 
lows: 

The  papers  are  to  be  presented  by  August  15th,  for  each  yesr. 

A  student  may  present  a  paper  upon  each  of  the  three  siibfecl% 
which  will  entitle  him  to  three  prizes,  if  his  papers  are  found  worthy. 

The  dissertations  must  be  prepared  in  the  same  manner  as  ttut 
theses,  the  regulations  for  which  can  be  procured  on  application  to 
the  Secretary  of  the  College. 

The  title  page  is  to  have  upon  it  an  assumed  name,  and  each 
paper  is  to  be  accompanied  with  a  sealed  envelope  bearing  the  same 
name.  This  envelope  must  contain  the  writer's  true,  as  well  as 
assumed  name,  and  his  address.  It  will  not  be  opened  until  the 
awards  have  been  made. 

No  prizes  will  be  awarded,  unless  the  papers  are  judged  by  the 
committee  to  whom  they  are  referred,  to  be  of  a  sufficiently  high 
standing  to  be  entitled  to  a  prize ;  hence,  there  may  be  awarded  all, 
part,  or  none  of  the  prizes,  as  the  case  may  be. 

These  prizes  can  now  be  competed  for  by  any  students  of  the 
College,  whether  special,  graduate  or  regular,  without  restriction  to 
the  graduating  class,  as  was  originally  specified. 


THE  CHARLES   E.  WRIGHT  SCHOLARSHIP. 

The  Charles  £.  Wright  Scholarship  was  founded  by  Mrs.  Carrie 
A.  Wright,  of  Ann  Arbor,  in  accordance  with  the  conditions 
pressed  in  the  letter  which  follows : 
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to  some  graduate  who  has  made  application  lor  it»  and  ^dio 
shown  sufficient  proficiency  in  mechanical  lines  to  wamnt  bb  r^ 
ceiTingit 

Application  should  be  made  to  the  Faculty  as  eaitr  M  Ja|y  XS^ 
of  each  year  in  which  the  student  expects  his  df^gree. 


MICHIGAN  LOAN  SCHOLARSHIPS. 

By  virtue  of  the  power  conferred  hy  Act  Na  Si,  PabUc  Acte  of 
1897,  the  Board  of  Control  have  established  twelve  scholarships  un- 
der the  above  title.  These  are  open  to  Michigan  students  under  the 
following  regulations: 

The  scholarship  may  be  granted  by  the  Faculty  of  the  GoUege 
to  students  who  are  bona-fide  residents  of  the  State  of  Mkhigin, 
who  have  completed  at  least  three  terms  of  study  at  the  College  of 
Mines,  who  have  during  this  entire  time  a  good  record  as  to  charM- 
ter  and  work  as  students,  and  who  are  deemed  deserving  and  needy. 

Each  scholarship  is  to  be  granted  for  the  College  year  or  the 
unexpired  portion  thereof,  but  the  same  student  may  at  the  option  of 
the  Faculty  receive  the  grant  more  than  once. 

Each  scholarship  shall  remit  to  the  recipient  the  tuition  and  lab- 
oratory fees  for  the  time  for  which  he  holds  it,  provided,  however, 
the  amount  so  remitted  shall  not  exceed  $75  in  any  one  college  year. 

If  at  any  time  the  work  or  conduct  of  the  holder  of  one  of  these 
scholarships  becomes  unsatisfactory  to  the  Faculty,  he  shall  be 
deemed  to  have  forfeited  the  scholarship. 

Upon  receiving  the  grrant  of  a  scholarship,  the  recipient  shall 
give  his  note  for  the  amount  of  same.  The  note  shall  bear  interest 
at  the  rate  of  six  per  cent  per  annum  from  the  date  of  his  leaving 
the  College  until  paid,  and  shall  be  due  on  or  before  five  (5)  yean 
from  such  date. 

Amounts  paid  on  such  notes  shall  constitute  a  fund  to  be  known 
as  the  Loan  Scholarship  Fund,  which  fund  shall  be  devoted  to  as- 
sisting needy  and  worthy  students  by  cash  loans. 


LOAN    FUND  ASSOCIATIONS. 

Act  250,  Public  Acts  1899,  provides  for  the  incorporation  of 
sociations  for  the  purpose  of  establishing  loan  funds  for  the  benefit 
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of  students  who  wish  to  attend  any  one  of  five  of  the  State  Edu- 
catioaal  institutions,  among  which  is  included  the  College  of  Mines. 
Under  this  Act  at  least  one  such  association  has  been  incorpo- 
rated.   It  is  known  as  the  Genessee  Students'  Loan  Fund  Associa- 
tion.   Its  headquarters  are  at  Flint    This  association  wisely  aims  to 
aid  the  student  by  helping  him  to  help  himself  in  so  far  as  it  is  pos- 
sible to  do  so.    It  will  aid  students  to  attend  any  one  of  the  institu- 
tions mentioned  in  the  Act    Information  about  it  may  be  obtained 
by  addressing  Dr.  Rachel  J.  Davidson,  Flint,  Mich. 

It  is  to  be  hoped  that  other  associations  of  like  nature  may  be 
formed  and  that  like  this  one  they  will  attempt  to  give  the  encour- 
agement toward  self  help  which  so  often  keeps  up  the  courage  of  the 
student  dependent  upon  his  own  resources. 

This  College  is  frequently  appealed  to  by  worthy  young  men 
who  desire  to  work  their  way  through.  They  are  not  appealing  for 
charity  but  only  for  opportunity.  Sucli  associations  by  helping  earn- 
est young  men  to  find  the  opportunitv  to  work  would  render  them 
and  the  institutions  in  which  they  become  students  lasting  benefit 


Text  Books 


A.  MATHEMATICS. 

A  1.    College  Algebra.    G.  A.  Wcntworth.    Ginn  &  Co,  Boston. 
A  2  and  8.    Plane  and  Spherical  Trigonometry.  W.  Wells.  HeaUi 

&  Co.,  Boston. 
A  4.    Analytic  Geometry.    Tanner  and  Allen.  American  Bock  Ca, 

New  York. 
A  6.    Manuscript  Notes  on  Calculus.    F.  W.  McNair. 
A  6.    Elements  of  the  Calculus.   J.  M.  Taylor.    Ginn  &  Co.,  Boston. 
A  6.    A  Treatise  on  Ordinary  and  Partial  Differential  Equations. 

W.  W.  Johnson.    John  Wiley  &  Sons,  New  York. 

B.  PHYSICu. 

B  1  and  4b    Manuscript  Notes  in  Physics.    F.  W.  McNair. 

6  1  and  4w    Laboratory  Course  in  Physics.    Last  Edition.    W.  C 

Sabine.     Ginn  &  Co.,  Boston. 
B  1  and  4.    Heat  and  Light.    R.  T.  Glazebrook.    The  Macmillan 

Co.,  New  York. 
B  1.    Mechanics  for  Beginners.    J.  B.  Lock.    The  Macmillan  Co., 

New  York. 
6  2  and  3.    A  Laboratory  Manual  of  Physics  and  Applied  ^Elec- 
tricity.   E.  L.  Nichols.    The  Macmillan  Co.,  New  Yoiic 
B  2.    Lessons  on  Elementary  Practical  Physics.     Vols.  I  and   II 

Balfour  Stewart  and  W.  W.  Haldane  Gee.  The  Macmillan 

Co.,  New  York. 
B  3.    Electrical  Measurements.  H.  S.  Carhart  and  G.  W.  Patterson, 

Jr.    Allyn  &  Bacon,  Boston. 

C.  MECHANICS. 

C  1  and  Z.  Mechanics  of  Engineering.  I.  P.  Church.  John  Wiley 
&  Sons,  New  York. 

F.  CHEMISTRY. 

F  1.    Manuscript  Notes  on  General  Chemistry.    George  A.  Koenig. 

F  1.  Inorganic  Chemistry.  Richter,  Smith.  P.  Blakiston  Son 
&  Co.,  Philadelphia. 

F  1.    Manuscript  Notes  on  Experimental  Chemistry.  G.  A.  Koenig. 

F  1,  Treatise  on  Chemistry.  Roscoe  &  Schorlemmer.  D.  Apple- 
ton  &  Co.,  New  York. 
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M  8.    Principles  of  Mechanism.     S.  W.  Robinson.     J.  Wiley  k, 

Sons,  New  York. 
M  4.    Text-Book  on  the  Mechanics  of  Materials.    Mansfield  Mer- 

riman.    John  Wiley  &  Sons,  New  York. 
M  8.    The  Mechanical  Engineering  of  Power  Plants.    F.  R.  Hutton. 

John  Wiley  &  Sons,  New  York. 
M  6.    Hydraulic  Cement    P.  P.  Spaulding.    John  Wiley  ft  Sons» 

New  York. 
M  9.    Experimental  Engineering.    R.  C.  Carpenter.    John  Wiley  ft 

Sons,  New  York. 
M  10.    Pumping  Machinery.    W.  M.  Barr.    J.  B.  Lippincott  Co.» 

Philadelphia. 
M  10.    Mechanical  Engineer's  Pocket  Book.    W.  Kent    J.  Wiley 

ft  Sons,  New  York. 
M  15.    Lettering  for  Draughtsmen.     C.  W.   Reinhardt     D.  Van 

Nostrand,  New  York. 
M  15.    Elements  of  Mechanical  Drawing.     Last  Edition.     G.   C 

Anthony.    D.  C.  Heath  &  Co.,  Boston. 
M  16.    Machine  Drawing.     Last  Edition.     G.  C.  Anthony.     D.  C. 

Heath  &  Co.,  Boston. 
M   16. — Manual  of  Machine  Drawing  and    Design.    Last    Edition. 

D.  A.  Low  and  A.  W.  Bevis.    Longmans,  Green  &  Co.,  New 

York. 
M  16.^ — Elements  of  Machine  Design.    Latest  Edition.    W.  C  Un- 

win.    Longmans,  Green  &  Co.,  New  York. 

N.  ELECTRICAL    ENGINEERING. 

N   1. — Incandescent  Wiring  Hand   Book.    T.   B.   Badt    Electrical 

Publishing  Co.,  Chicago. 
N  1.    Electrical  Engineering.     W.  Slingo  &  Brooker.     Longman 3, 

Green  &  Co.,  New  York. 

a  CIVIL  ENGINEERING. 

Q  1,  4  and  5.    Theory  and  Practice  of  Surveying.    Last  Edition.    J. 

B.  Johnson.    John  Wiley  &  Sons,  New  York. 
Q  1.    Field  Engineering.    Last  Edition.    William  H.  Searle.    John 

Wiley  &  Sons,  New  York. 
Q  2  and  3.    A  Treatise  on  Hydraulics.     Last  Edition.    Mansfield 

Merriman.    John  Wiley  &  Sons,  New  York. 
Q  4  and  6.    The  Theory  and  Practice  of  Lettering.    C.  E.  Sherman, 

Colundbus,  Olno. 
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Q  4w    A  Practical  System  of  Freehand  Lettering.    Charles  W.  Reiu- 

hardt    D.  Van  Nostrand  Co.,  New  York. 
Q  6.    Graphical  Analysis  of  Roof  Trusses.    Last  Edition.    Charles 

£.  Green.    John  Wiley  &  Sons,  New  York. 

R.  MINING    ENGINEERING. 

R  1-  A  Text-Book  of  Ore  and  Stone  Mining.  Last  Edition.  C. 
LcNeve  Foster.    C.  Grifl&n  &  Co.,  London. 

R  2.  Manuscript  Notes  on  Mine  Surveying  and  Mining.  Revised, 
igoi.    F.  W.  Sperr. 

R  4.— Manuscript  Notes  on  Mine  Engineering.  Revised,  1903.  F. 
W.  Sperr. 

R  5.  Manuscript  Notes  on  Mine  Management  and  j\ccounts.  Re- 
vised, 1903.    F.  W.  Sperr. 

8.  ORE    DRESSING. 

8  1.    Manuscript  Notes  on  Ore  Dressing.    1895.    F.  W.  Sperr. 

V.  BIOLOGY. 

V  2.    Comparative  Zoology.    1895.    James  Orton.    Harper  &  Bros., 

New  York. 

V  2.    A  Text-Book    of    Palaeontology.     190a     Karl   Von   Zittel. 

Translated  by  Charles  R.  Eastman.    The  Macmillan  Co.,  New 
York. 

W.  MINERALOGY. 

W  1. — Elements  of  Crystallography.  Last  Edition.  G.  H.  Williams, 

H.  Holt  &  Co.,  New  York. 
W  2.    The  System  of  Mineralogy.    Sixth  Edition.    1892.    James  D. 

Dana  and  E.  S.  Dana.    John  Wiley  &  Sons,  New  York. 
W  2.    Practical  Determination  of  Minerals — Manuscript.  1876- 1892. 

M.  E.  Wadsworth. 

X.  PETROGRAPHY. 

X  1.  Introduction  of  Optical  and  Microscopic  Mineralogy — Manu- 
script.   1877- 1893.    M.  E.  Wadsworth. 

X  1.  Microscopical  Physiography  of  the  Rock  Making  Minerals. 
Third  Edition.  1893.  H.  Rosenbuch.  Translated  by  J.  P. 
Iddings.    John  Wiley  &  Sons,  New  York. 


Busch,  Elmer  George Alma,  Wi*. 

Drew,  Charles  Vemer,  S.  B-,  (University  of  Chicago)  Chicago.  Ill, 

Ealy,  Rush  Chambers Chicago,  la 

^sher,  Hmy  White San  Francisco,  CaL 

Horton,  Albert  Cary Grand  Rapidi. 

Myers,  Albert  Phoenix 

Pitner,  Paul  Jerome Boston,  Maaa. 

Sperr,  I^rederick  William,  Jr Hougfatoo. 

Stevenson,  Elliott  Kimball Port  Huron. 

Winckler,  Anton  Lange Houghtoa 

Wood,  Smith  Palmer Saginaw. 
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Adams,  Clement  Lawerson, 
Anderson,  Fred  Harrison. 
Anderson,  Merton  Baird. 
Anderson.  Robert  Hutchison, 
Andrew,  Alexander  G.,  Jr.. 
Andros,  Stephen  Osgood,  B.  A. 

(Bowdoin  ColleKe), 
Arnold,  Leo  Frank. 
Atwood,  Ernest  Preston  Brown. 

A.   B.      (Brown  University), 
Avery,  Charles  Dwifirht, 
Avery,  Waldo  Allard.  Jr., 
Bagfi^aley,  Robert  Alden, 
Bailey,  Alfred  Colin 
Baker,  John  C.  A.  B.,  A.  M. 

( Northwestern  University) , 
Barabe,  Clifford  Aloysius, 
Bartlett,  Hiram  Lawrence, 
Batchelder,  Benjamin  Warren,  Jr., 
Bauder,  William  Ralph, 
Baugh,  Samuel  Andrew,  Jr., 
Beamer.  Richard  Hunter, 
Bennett,  Prescott  Doughty, 
Benson,  Anthony  Fred, 
Black,  Robert  Moffitt.  A.  B. 

(Harvard  University), 
Boorhem,  Shelby  Martin, 
Botsford,  (George  Blandy, 
Botsford.  Heman, 
Bowen.  Herbert  Powers. 
Bowen,  Winfred  Graves, 
Brooks.  Alan  M.. 
Brooks,  George  Sage, 
Brown,  Rufus  Arthur. 


Sault  Ste.  Marig, 

Detroit 

Calumet. 

Southerton,  Kirkcaldy,  Scot 

Calumet 

Detroit 
Chicago,  III. 

Detroit 

Minneapolis,  Minn. 
Detroit 
Pittsburgh,  Pa. 
Sault  Ste.  Mari. 

SprinfHield,  III 
Houghton. 
Harbor  Beach. 
Iron  Mountain, 
Chicago,  lit 
Detroit 

Spokane,  Wash. 
Oak  Park.  III. 
South  Lake  Linden 

Richmond,  Va. 
Grand  RaPids. 
Houghton, 
Houghton. 
Detroit. 
Detroit 

Minneapolis,  Minn, 
Milwaukee,  Wis, 
Toledo,  Ohio. 


.,  ^awin  J., 

Minneapotis.  Mm* 

Cotton,  Charles  Stanhope, 

Detroit. 

Cram.  Frederick  William. 

Escanaba. 

Curtis,  Geonte  Doyle. 

Butte  Cil\.  Mont 

Daue.  Edwin  Oliver. 

Houehlon. 

Davidson  Arthur  John, 

Grand  Raliuls. 

Devine,  Henry  Edward, 

Ishpemmg. 

DeWilde.  Felix  fulius. 

Sheboygan.  Wis. 

Dickerson,  Leonard  Roy, 

Escanaba. 

Dodfie,  Charles  Warren,  Jr., 

Milwaukee.  Wis. 

Donahoe,  Dennis  Gregory, 

lihpemim. 

Donahoe,  Francis  Timothy, 

Ishpeming. 

DougUss,  Thomas  J.,  Jr.. 

Los  A«geUs.  Cat. 

Drew.  Charles  Verner.  S.  B. 

(University  of  Chicago), 

Chicago,  III 

Dnnstan,  James  Samuel, 

Hancock. 

Dunatan,  Robert  Peel 

Hancock. 

Dunster.  Carl  Bennett, 

Bod  Axe. 

Dykema,  William  P.. 

Grand  Rapids. 

Eichhom,  CUrence  Carl. 

Port  Huron. 

Emrey,  GeorRC  Leitch. 

Manistee. 

Bphraim,  Harry  Myer. 

Flint. 

Farrell,  Geoixe  WelUnutoii. 

Rockford. 
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Pink,  William  Nelson, 
Flaherty,  Robert  Joseph, 
Forbes,  Carroll  Ralph.  B.  S. 

(Michigan  Collef2:e  of  Mines), 
Foster,  Clement  Albert.  B.  S. 

(Michigan  College  of  Mines), 
Foster,  Lewis  Erwin. 
Fox.  Arthur  Christ. 
Furbeck,  Philip  John, 
Garrey,  George  Henry,  S.B.,  M.S. 

(University  of  Chicago), 
Gates,  Charles  Cassius. 
Gibbs,  Charles  Howard. 
Goodman,  Francis  Benjamin, 
(k)rdon,  William  Crosgrove,  B.  A. 

(McMaster  University), 
Graham,  John  Fraser. 
Grice,  John  Marriott, 
Haagsma,  Orland, 
Harrington,  Louis  Clare, 
Hasselbring,  Albrecht. 
Hermann,  Edward  Leo, 
Hoar,  William  Bennett,  Jr., 
Hodge,  Walter  Roberts. 
Holbert,  Gabriel  Sherwood,  B.  S. 

(Michigan  College  of  Mines), 
Holman,  James  Pattison. 
Holmes,  J.  Allison, 
Hopkins,  Herman  Halsey,  Jr., 
Horton,  Albert  Cary,  Jr., 
Ireland,  Alexander  Lee,   B.  A. 

(Trinity  College).  B.  S. 

(Michigan  College  of  Mines), 
Jacka,  John, 
Jewett,  Norman  Ralph. 
Johnson,  Clifton  Beach.  Ph.B. 

(Beloit  C^ollege). 
Johnson,  John  Saras, 
Johnson,  Ralph  Browning, 
^ordao,  Fred  Allen, 


Milwaukee,  Wis, 
Port  Arthur,  Canada, 

ToPeka,  Kan, 

Rockford. 
Saginaw. 
Houghton, 
Oak  Park,  III 

Chicago,  III. 
C  larks  to*^ 
Houghton. 
Sands. 

Port  Roxvan,  Car.adi. 

Detroit. 

St.  Louis,  Mo. 

Chicago,  III. 

Ludington. 

Flint. 

Calumet. 

Houghton, 

Houghton. 

St.  Clair. 
Seattle,  Wash. 
Houghton. 
Oak  Park,  III. 
Grand  Rapids 


Toronto,  Canada, 

Calumet. 

Richland. 

Beloit,  Wis. 
Calumet. 
Houghton, 
Ottawa.  III. 


Summary  of  Students,  1902-1903 


BY  STATES  AND  COUNTRIES. 

Arizona  I 

California  2 

Canada 3 

Connecticut i 

England 2 

Idaho X 

Illinois 19 

Iowa 2 

Kansas 2 

Michigan-!  J^PP^J- 75  j ^^' 

Minnesota 7 

Missouri  3 

Montana  i 

New  Jersey  x 

New  York  2 

Ohio 2 

Peru  X 

Pennsylvania  X 

Scotland   x 

Utah X 

Virginia I 

Washington    3 

Wisconsin II 

Total 210 

Average  Age  of  Students,  igo2-03 22  years,  4  months 


Assistant  Engineer,    Butte    and    Boston    Mining    Co., 
Butte,  Mont.    Engineer,  Companta  Mineni  dc  Penolcs. 

Mopinti,  Ditrmtgo,  Uts. 

Blackwell,  Frank,  B.  S.,  1897,  E.  M.,  1898.  Chemitt,  Com- 
monwealth Mine,  Conunonwealth,  Wis.  Mining  En^- 
neer,  Oliver  Mine,  Mountain  Iron,  Minn.  Mining  En- 
gineer. Vermilion  Iron  Range,  tor  Oliver  Iron  Mining 
Co.  Manager  Northwestern  Development  Syndicate, 
Ltd.,  Goldfields,  B.  C.  GoldlUlds.  B.  C 

Bunt,  Arthur  Eddluund.  E.  M.,  1898.  En^neer  and  Chem- 
ist, Commonwealth  Iron  Co.,  Commonwealth,  Wii.  En- 
gineer and  Draughtsman  Washoe  Copper  Co.,  Ana- 
conda, Mont  Engineer  and  Chemist,  Carissa  Gold 
Mining  Co.,  South  Pass  City,  Wyo.  Mining  Engineer 
with  Chas.  W.  Clark,  Butte,  Mont.  Mining  Engineer 
Boston- Montana  Mining  Co.,  Butte,  Mont.  Bulte,  liomL 

BossERT,  Otto  Henby,  E  M.,  1891.  Student  at  the  Berg- 
akademie,  Freiberg,  Saxony.  Assayer.  Bingham  Can- 
yon, UUh.  U.  S.  Deputy  Mineral  Surveyor  and  Min- 
ing Engineer,   Salt  Lake  City,  Utah.    Superintendent 
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WAWL  OOCOPAHOH. 

Dmi%  Cbaus  SCAMur.  £.  11,  1899.  Assisunt  liiniat 
JBafjnter,  Old  Dornimop  Copper  Minsns  and  SmdttQg 
Co,  dobc^  Afii.  Ifining  Eagineer,  Mexican  Gold  and 
Sflvcr  Recovery  Co.  Lid,  of  Loodon. 

El  Oro,  TmHguamgo,  lies. 


DAns,  FknMOUCK  Llcwkllyk,  B.  S.,  E.  M.,  190a      Mining 

Engineer.  SaU  Lake  CUy,  Ui§k 

Davis.  Romr  Councix,  B.  S^  E.  M,  1900.  Anistant  to  En- 
gineer, Anaconda  Copper  Mtning  Co.,  Hotter  Mont. 


DtAirx,  FjjiiPCT  Geiky,  B.  S.,  E.  M.,  1901.  Transitman, 
Buffalo-Rochester  Railway  Survey,  Buffalo,  N.  Y.  As- 
sistant Engineer  at  Pioneer,  Zenith,  Sibley  and  Savoy 
Mines,  Oliver  Iron  Mining  Co.,  Ely,  Minn.  Engineer 
Chandler  Iron  Co.,  Ely,  Minn.         Ely,  Si.  Louis  Co.,  il/inii. 


Dengler,  Theodore,  E.  M.,  1891.  Mining  Engineer,  Millie 
Iron  Mine  Iron,  Mountain,  Mich.  Inspector,  U  S.  En- 
gineers, Portage  Lake  Ship  Canals,  Houghton,  Mich. 
Mining  and  Civil  Engineer,  Atlantic  Mine.  Mich.  Con- 
sulting Mining  Engineer  (Croze  &  Dengler).  Denver, 
Cola  Chief  Engineer,  Atlantic,  Baltic,  Central  and 
Phoenix  Mines. — County  Sur\'eyor.  Atlantic  Mine. 


Dewet,  Prankun  Smith,  B.  S.,  E.  M.,  1901.  Mining  Engi- 
neer, Union  Gold  Mining  Co.,  Crown  King,  Ariz.  As- 
sistant Secretary,  National  Protective  Society,  Detroit, 
Mich.  DiiroiL 


Dickinson,  Edmund  Sakgent,  E.  M.,  1899.  Assistant  Miniog 
Engineer,  Aragon.  Traders,  Commonwealth  and  Bristol 
Mines.  Assistant  Chemist,  Aragon  and  Traders  lifine^ 
Commonwealth   Iron   Ca,  Norway,  Mich. 


Park  City.  Ulok. 

Eby,  John  Henby,  E.  M.,  1894.  Civil  Engineer  and  Draughts- 
man tor  Pennsylvania  Traction  Co.,  Lancaster,  I^ 
Draughtsman  for  Slaytnaker  and  Henderson,  Civil  En- 
gineers, Lancaster,  Pa,  Mining  Engineer,  Minnesota 
Mine  of  the  Minnesota  Iron  Co.,  Soudan,  Minn.  Assist' 
ant  Superintendent,  Columbia-Menona  Mines,  Smug- 
gler, Colo.  Assistant  to  Engineer,  Southern  Pacific  Co,, 
Construction  Corps,  Tucson,  Ariz.  Assistant  Engineer, 
Los  Angeles  Div.  Southern  Pacific  Co.,  Los  Angeles, 
Cat.  Roadmaster,  Southern  Pacific  Co.,  Gila  Bend, 
Ariz.    Roadmaster  Southern  Pacific  Co,,  Alameda.  Cal. 

Alamtda,  Cat. 

Edwards,  Robest  LevealCB.  E.  M..  1899.  Draughtsman,  Lake 
Superior  Smelting  Works,  Dollar  Bay,  Mich.  Manager, 
Pontiac  Mining  Co.,  Comaplix.  B.  C.  Manager,  Kittie 
Burton  Gold  Mines  Co.,  Lemhi  County.  Idaho. 

Ulyssts,  Idaho. 

Emlaw,  Harlan  Sticand,  B.  S..  E.  M.,  1895.  Draughtsman 
Midland    Terminal    Railway,     Cripple    Creek,     Colo. 


age  Lake  Foundry  Machine  Co.  Timberman,  Calumet 
and  Hec!a  Mine,  Ca.lumet,  Mich.  Assistant  Mining 
Captain,  Amygdaloid  Mine,  Calumet  &  Mecia  Mining  Co. 
Reporting  Engineer,  Port  Arthur,  Ontario,  Can.  Fee- 
Owner's  Agent,  Dunn,  Crystal  Falls,  Columbia  and 
Tobin  Mines.  Crystal  Pi 

FiGUEBOA,  Cauilo  (A.  B.,  St  Mary's  Coll<«e),  B.  S.,  E.  Bt, 
1897.       Mining   Engineer,    Exploradora    Mine,    Sierra 
Mojada,  Mex.     Chemist    and    Assayer    for    Salvador 
malo  Concepcion  del  Oro,  Zac,  Mexico.  Representative 
Engineer    of    the    La    Camaguense,    Zaragoza    and 
El  Carmen  Mining  Cos.    El    Carmen  Mines,  Coahtii- 
la,  Mex.    Mining  Engineer,  Parral,  Chichuahua.  Mex. 
T   for   the   Santa   Rosa   Mines   of   the   Mexican 
Syndicate.   Mazapil.  Zacatecas,   Mex.   Engineer 
Santa  Rosa  Mines  of  the  Santa  Rosa  de  Mail- 
ing Co.,  Mazapil,  Zac,  Mex, 

Mtuapil,  Zacatteas,  U 

>,  E  M.,  1831.     (Ph.  D.,  University  of  Berne). 
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Chemist  and  Metallurgist,  with  Geo.  W.  Goetz,  Mil- 
waukee, Wis.  Organic  and  Technical  Chemistry,  Poly- 
technische  Hochschule,  Charlottenburg,  Prussia,  Stu- 
dent, University  of  Berne,  Switerland.  Chemist  and 
Metallurgist  with  George  W.  Goetz,  Milwaukee,  Wis. 
President,  Pink  Chemical  Co.,  Milwaukee,  Wis.  Con- 
sulting Engineer,  Milwaukee,  Wis.  Milwaukee,  Wis. 

FiSHBK,  James,  Jr.,  £.  M.,  1893.  Draughtsman,  Lake  Superior 
Iron  Works,  Hancock,  Mich.  Instructor  in  Mathe- 
matics and  Physics,  Michigan  College  of  Mines.  As- 
sistant Professor  of  Mathematics  and  Physics,  Michi- 
gan College  of  Mines.  Houghion. 

Forbes,  Carroll  Ralph,  B.  S.,  1902.  Assistant  in  Mechanical 
and  Mining  Engineering,  Michigan  College  of  Mines. 

Houghton. 

Floeter,  Albert  Henry,  B.  S.,  E.  M.,  1898.  Assistant  Engi- 
neer, Wis.  &  Mich.  Ry.  Engineering  Corps,  Norway, 
Mich.  Transitman,  Copper  Range  Survey,  Houghton, 
Mich.  Assistant  Mining  Engineer,  Arcadian  Copper 
Co.,  Arcadian  Mine,  Mich.  Assistant  Superintendent, 
Atlantic  and  Baltic  Stamp  Mill,  Redridge,  Mich.  Engi- 
neer in  charge  of  Construction  of  Redridge  Dam,  Red- 
ridge, Mich.  Mining  Engineer,  Phoenix  Consolidated 
Copper  Company,  Phoenix  Mine,  Mich.  Superintend- 
ent and  Mining  Engineer,  Northwestern  Development 
Syndicate,  Ltd.,  Goldfields,  B.  C.  GoldMds,  B,  C, 

FosMis,  Andre,  B.  S.,  1899,  E.  M.,  1900.  Assistant  Mining 
Engineer,  Lake  Superior  Iron  Co.,  and  City  Engineer, 
Ishpeming,  Mich.  Ishpeming. 

Foster,  Clement  Albert,  B.  S.,  1902.  Assistant  Engineer, 
Tennessee  Coal,  Iron  and  R.  R.  Co.,  Bessemer,  Ala. 

Bessemer,  Ala. 

Franke,  Emil  Arthur,  B.  S.,  1899,  E.  M.,  1900.    Instructor 


Aasayer  and  Draughlsman.  Montana  Ore  Purchasing 
Co.,  Bulte  City,  Mont.  Assayer  Lost  River  Mining 
Co..  Cliff,  Custer  Co.,  Idaho.  Suneyor,  Superinten- 
dent, W.  A.  Clarks  propenies.  Butte  City,  Mont 
Superintendent  of  Mines  Parrot  Silver  and  Copper 
Co.,  Butte  City,  Mont.  Secretary  and  General  Superin- 
tendent, Sioux  Consolidated  Mining  Co.,  and  Utah 
Consolidated  Mining  and  Milling  Co..  Juab  Co..  Utah. 
General  -Manager,  Farrel  Copper  Co.,  Biitle,  MonL 

BhIU,  Mottl. 

GoLDSwoKTHY,  John-  Martin,  B.  S.  igoo,  E.  M.  igoi.  Engi- 
neer. Pewabic  Co.  Iron  MouHtoin. 

GooDALE.  Geosce  Silas,  B.  S..  iSgg,  E.  M.,  ic»o  Student 
Michigan  College  of  Mines.  Chemist  and  Assistant 
Engineer,  Norrie  Mines.  Ironwood.  Mich.  Engineer, 
Trimountain  Stamp  Mill,  Beacon  Hill.  Mich.  Engi- 
neer. Victoria  Copper  Mining  Co..  Victoria,  (Ontona- 
gon Co.),  Mich.  Victoria. 

Gkant,  Burdette  F..  B.   S.,   E,   M.,  ipoa.  Mining  Engineer 
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with    U.    S.   Steel    Corporation,  operating    mines    on 
Mesaba  Range,  Pillsbury  District,  Hibbing,  Minn. 

Hibbing,  Minn. 

CtAVES,  MacDowell,  B.  S..  E.  M.,  1896.  Superintendent, 
Occidental  Mine,  Telluride,  Colo.  Superintendent  of 
Mines  for  M.  D.  Graves  y  Cia,  Mexico,  D.  F.  Ocotlan, 
Edo  de  Oaxaca,  Mex.  Consulting  Engineer,  La  Cia. 
'Mexicana  Manufacturera  de  Barro.  Mining  Engineer 
for  Douglas,  Lacey  &  Ca,  and  Mexican  Exploration 
and  Development  Ca,  Mexico,  D.  F.        Mexico  City,  Mex. 

GsCENe,  Fred  Turrell,  B.  S.,  E.  M,.  1897.  Assistant 
Draughtsman  and  Surveyor,  Boston  and  Montana,  and 
Butte  and  Boston  Mining  Cos.,  Butte,  Mont  Assistant 
Superintendent  and  Mining  Engineer.  War  Eagle  Con- 
solidated Mining  and  Development  Co.,  Ltd.,  and  Cen- 
ter Star  Mining  Co.,  Ltd.,  Rossland.  B.  C.  Geologist 
with  Anaconda  Copper  Mining  Co.,  Washoe  Copper 
Co.,  Parrot  Mining  Co.,  Colorado  Smelting  and  Min- 
ing Co.,  Butte,  Mont  Butte,  Mont. 

Haas,  Jacob  C,  B.  S.,  1889;  E.  M.,  1890.  Civil  Engineer,  Pcn- 
okee  and  Gogebic  Consolidated  Mining  Co.,  Ironwood, 
Mich.  Assistant  Mining  Engineer,  Cleveland  and  Iron 
Cliffs  Mining  Co.,  Ishpeming,  Mich.  Mining  Engineer 
and  Assaycr,  Midway.  B.  C.  Mining  Engineer.  Midway, 
B.  C.  Mining  Engineer,  Greenwood,  B.  C,  and  Spo- 
kane, Wash.     Mining  Engineer,  Spokane,  Wash. 

Spokane,  Wash. 

Haas,  Nathan,  E.  M.,  1898.  Assistant  Mining  Engineer  and 
Assayer,  Quincy  Mining  Co.,  Hancock,  Mich.  Min- 
ing Engineer.   Nelson,   B.  C.  Nelson,  B.   C. 

Hardenburgh,  Louis  Martin,  (A.  B.,  Hillsdale,  College),  E. 
M.,  1896.  Instructor  in  Chemistry  and  Ore  Dressing 
Michigan  College  of  Mines.    Mining  Engineer   Pewa- 
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Ik  Co,  Iioi  lioynnm,  IfidL  SoperiDtcndcnt,  Oduah 
Iraa  Co.  Hvfcy.  Wis.  Hmrhy,  Wis. 


Hahq^  HmoT  Jsur,  (R  Sl,  Untrenhy  of  Wlaooosin),  B. 
m  i9^  EpgiBea;  mmois  and  Mississippt  CanaL  Bn- 
r.  Doable  Tiwdk  Work,  Madisoa  Dmskn,  Chi- 
and  Kofftliwcstcm  Railway.  A«ti«fant  Engioeer, 
Clk  X.  W.  Rj^  Evansvilk^  Wis.  Assistaot  Bosiiieer, 
UsMMi  ftdfic  R.  R.,  Kansas  DiritioiL 

JCsfuof  Ciiy,  M&, 

lUaux  JoHX  LcTHCi.  BL  &,  1888L  Snnroror,  Quincy  and 
Tocch  Lake  RaHraad.  Special  ooone,  MassachiiseCta 
Institution  of  Tcdmofegy,  Boston,  ICass.  Assistant,  and 
later  Quef  Mining  Engineer,  Qidncj  Mine,  Hancock, 
Mich.  Assistant  Soperintcndent,  Qnincy  Mine,  Han- 
oxk.  Mick  Snpciintendent^  Qnincy  Mine,  Hancock, 
Mich.  Hancock 

Haktmaxn.  Fas?euci:  Woliam.  B.  S.,  E.  M.„  190a  With 
Jahtw  p.  Edwards.  City  Engineer.  Ci^-il  Engineering 
and  Surveying.  Houghton.  Mich.  With  R.  C.  Pryor, 
Sur\-^y;ng.  Houghton,  Mich.  Assistant  Engineer,  Wol- 
\ncnne  and  Mohawk  Mining  Companies,  Kearsarge, 
Mich.  Mining  Ex^neer.  Mohawk  and  Wolverine  Min- 
ing Companies.  Kearsarge,  Mich  Kearsargi. 

\\ji\ts.  RvrotT  Pr.\TT.  B.  S..  E  M..  1901.  County  Surveyor 
and  Engineer  with  Hunter  Mining  Co.,  Wallace,  Idaho. 
Mining  Engineer.  Johannesburg.  S.  A.  London,  Eng, 

HatmT«  Ch.\m.cs  Asthvr,  B.  S..  E.  M.,  1901.  Assistant 
Engineer,  Isle  Royale  Mining  Co.,  Houghton,  Mich 
Engineer.  Chicago.  Wilmington  and  Vermillion  Coal 
Civ.  Chicagv\  IlL  Streator,  111. 

Hrlykr.  ViKtUL  ScBaixc  E.  M..  1899.  With  Manila  Iron 
Oiv.  Iron  Mountain.  Mich.    With  Chapin  Mine,  Iron 


tendent  with  Ca.  Minera  de  Penoles,  Mapimi,  Mex. 
Examining  Mining  Property,  Congress  Junction,  Arii. 
Mining  Engineer  and  Assaycr,  Martinez,  Ariz. 

Martinet,  Arit. 

Hopkins,  Clarence  Victor,  E.  M.,  igoi.  Geologist  and 
Topographer  with  the  Geological  and  Topographical 
Survey  of  Northern  Minnesota.  Practical  Miner  and 
Timbertnan  with  the  Amalgamated  Copper  Co.,  Butte, 
Mont.  Sampler  for  the  Silver  Bow  Amalgamated  Cop- 
per Co.,  Butte,  Mont.  Hopkins  &  Holley,  Civil  and 
Mining  Engineers,  Assayers,  United  States  Deputy 
Mineral  Surveyors,  Lewistown.  Mont.  BulU,  Mont. 

HoNNOLD,  WiixiAM  Lincoln,  E,  M.,  1895.  Assistant  Super- 
intendent. Mahoning  Ore  Co,,  Hibbing,  Minn.  Super- 
intendent of  Mines,  California  Exploration  Co.,  San 
Andreas,  Cal.  Consulting  Engineer,  The  Consolidated 
Mines  Selection  Co.,  Ltd.,  310  Pine  St.  San  Francisco, 
Cal.  Consulting  Engineer,  The  Consolidated  Mines 
Selection  Co.,  Ltd.,  and  Messrs.  A.  Dunkelsbuhler  ft 
Co.,  3,  Throgmorton  Avenue,  London,  Eng. 

P.  0.  Box  ri6g,  Johanntsburg,  S.  A. 
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Johnson,  Oscar  Mabxxn,  B.  S.,  E.  M.»  1901.  Mining  Engi- 
neer, Loretto  Mich.  Assistant  Superintendent,  Eleanor 
Iron  Co.,  Loretto  Mch.  Loretio. 

Jonss,  Mausics  Lindley,  E.  M.,18^  Transit  man  for  Gov- 
ernment Engineers,  Eastern  Division,  Hennepin  Canal, 
Bureau,  111.  Inspector,  Illinois  and  Mississippi  CanaL 
Surveyor  and  Draughtsman,  with  W.  H.  Leffingwell, 
Civil  and  Mining  Engineer,  Cripple  Creek,  Colo.  Min- 
ing Engineer,  Jones  &  Arnold. 

CrippU  Creek,  Colo. 

Kent,  Bamlet,  B.  S.,  E  M.,  1896.  Inspector,  United  States 
Engineers,  Portage  Lake  Ship  Canals,  Houghton,  MidL 
U.  S.  Junior  Engineer,  U.  S.  A.,  Detroit,  Mich.  Detroit 

KiRCHEN,  John  George,  E.  M.,  1894.  Assistant  Surveyor  Trap 
Rock  River  Railroad.  Assistant  Mining  Engineer, 
Quincy  Mine,  Hancock,  Mich.  Mining  Engineer,  Arca- 
dian Copper  Co.,  Arcadian  Mine,  Mich.  Mining  Engi- 
neer, Globe  Engineering  Co.,  San  Francisco,  Cal.  Min- 
ing Engineer,  Mountain  Copper  Co.,  Keswick,  CaL 
General  Engineer,  Shannon  Copper  Co.,  Clifton,  Ariz. 
Superintendent,  Coronado  Mining  Co.,  Clifton,  Ariz. 

Clifton,  Ariz, 

KntK,  Marcus  Eugene,  E.  M.,  1893.  Mining  Engineer  and 
Prospector,  Aurania,  Lumpkin  Co.,  Ga.  Electrical  En- 
gineer Missouri  and  Kansas  Telephone  Co.,  Kansas 
City,  Mo.     {Deceased  1899.) 

Knight,  John  Alexander,  E.  M.,  1894.  Chemist,  Illinois 
Steel  Co.,  Lnicago,  III.  Assistant  Engineer,  Old  Dom- 
inion Copper  Mining  and  Smelting  Co.,  Globe,  Ariz. 
Assistant,  Engineering  Corps,  Lake  Shore  and  Michi- 
gan Southern,  and  Chicago,  Rock  Island  and  Pacific 
Railways,  Track  Elevation,  Chicago,  III.    Mining  En- 
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neer.  Specialty,  Devdopaient  of  Menbi  Iron  Land^ 
Minn.  Mwbtngf  Mttut, 

Lyman,  Robekt,  Jil,  B.  S.,  £.  M.,  190a  Assistant  Engineer, 
War  Eagle  and  Centre  Star  Mining  Cos.,  Rossland, 
B.  C  Mining  Engineer,  Ferguson,  B.  C  Assistant 
Engineer,  Ton<q»ah  Mining  Co.,  Tonopah,  Ner. 
Assistant  Engineer,  Water  Works  Department,  Illinois 
Central  R.  R.  Ca,  Chicago,  IlL  Chicago,  IIL 

Maas,  Arthue  Eugene,  B.  S.,  E.  M.,  1899.  With  J.  M. 
Longyear,  Marquette,  Mich.  Mining  Engineer,  Shan- 
non Copper  Ca,  Clifton,  Ariz.  Negmmea. 

Maas,  Walter  Leo,  B.  S.,  E.  M.,  1899.    Mining  Engineer  for 

the  British  Gold  Mines  Co..  Ltd.,  London,  and  Mexico 
Venture  Syndicate,  Ltd..  Mexico  City,  Mex.  Consult- 
ing Mining  Engineer.  St.  Paul.  Minn.  5"/.  Paul,  Minn, 

Macleop.  Thom.\s  LeBreton,  B.  S.,  1902.  Assistant  in 
Physics  and  Mining  Engineering,  Michigan  College  of 
Mines  Houghton. 

Martin.  Nichol.xs  John.  B.  S..  E.  M.,  1895.  Oiler  and 
Lighter.  Drake  and  Stratton,  Oliver  Mine.  Virginia, 
Minn.  Conductor  on  Stripping  Train.  Oliver  Mine. 
Timekeeper.  Canton  Mine,  Biwabik.  Minn.  Assistant 
Engineer  to  City  Engineer  and  to  Engineer  for  Consol- 
idated Mining  Co.  on  Mesabi  Range,  Minn.  Assayer, 
Fort  Steele.  B.  C.  Engineer  and  Assayer  for  California 
Exploration,  Ltd..  San  Andreas,  Cal.  Engineer  and 
Assayer,  Evans- Van  Hecke  Mining  Co.,  Evans  Point, 
Arir.  Assistant  Engineer,  Old  Dominion  Copper  Min- 
ing and  Smelting  Co.,  Globe,  Ariz.  Mining  Engineer, 
United  Globe  Mines.  Globe,  Ariz.  Mining  Engineer  for 
the  New  York  and  Honduras  Rosario  Mining  Ca, 
Rosaria  Roxorio,  San  Juanciio,  Hondmras^ 


Houghton  Mich.,  Assistant  Mining  Engineer,  Cleve- 
land and  Iron  Cliffs  Mining  Co.,  Ishpeming,  Midi.  As- 
sistant Surveyor,  Isle  Royale  Co.,  Isle  Royale,  Mich. 
Assistant  Surveyor,  Atlantic  and  Salmon  Trout  River 
Railroad,  Atlantic  Mine,  Mich.  Assistant  Surv^or 
with  J.  P.  Edwards,  C,  E.,  Houghton,  Mich.  Sub-In- 
spector, United  States  Engineers,  Portage  Lake  Ship 
Canals.     {Dtceased). 

McFaklahs,  Gedsge  Campbcix,  £.  M.,  i8()4.  Mining  Engi- 
neer, Lemhi  Mining  Co.,  Gibbonsville,  Idaho.  Mining 
Engineer,  Idaho  Gold  Reduction  Co.  Mining  Engi- 
neer, Bingham  Placer  Mining  Co.,  Gibbonsville,  Idaho. 
Superintendent,  Monolith  Mining  Co.,  Ltd.,  Shonp, 
Idaho.  Superintendent,  Exploration  of  the  Tobico  Cool 
Co.  Lands,  Bay  City,  Mich.  Superintendent,  Wenona 
Coal  and  Mining  Co.,  Bay  City,  Mich.  Superintend- 
ent, Sun  Dance  Mine;  Prescott,  Ariz.  Engineer,  HecU 
Coal  and  Cement  Co.,  Bay  Gty,  Mich.  £<v  CUy. 

McIntvu.  Edwasd  Eugchb,  £.  M.,  igco.  Mining  Engi- 
ncH  for  United  States  Steel  Corporation  at  Hibbtng; 
Minn.  H^ftmg,  if  mm. 


Engineer  for  the  Menominee  Exploring  Co.,  and  Su- 
perintendent for  the  Canadian  Explorations,  Pickands, 
Mather  &  Co.,  Cleveland,  Ohio.  Superintendent 
of  Sparta  and  Malta  Iron  Cos.,  Sparta,  Minn.  Super- 
intendent of  Troy  Mine,  Eveleih,  Mina  Sparta,  Mimt. 

Neal,  Alvin  Campbell,  E.  M.,  1901.  Mining  Engineer  Crip- 
ple Creek,  Colo.  CrippU  Creek,  Colo. 

Neel,  Cahr  Bakes  (B.  S.  University  of  Chicago),  E.  M. 
i8gg.  Assistant  Manager,  Sabina  Mining  Co.,  Sabina, 
via  Quiriego,  Sonora.  Blast  Furnace  Foreman,  Bos- 
ton and  Montana  Smelter,  Great  Falls,  MonL  Audi- 
tor, Boston-Wyoming  Smelter,  Power  and  Light  Co., 
Grand  Encampment,  Wyoming.  Assistant  Manager, 
Gold  Pan  Mining  Co.,  Breckenridge,  Colo.  Superin- 
tendent Oregon  Smelting  and  Refining  Co.,  Sumpter, 
Ore.  Sumpier,  On. 

Okubo,  Toco,  B.  S.,  1899.  Professor  in  Mechanical  Engi- 
neering, Tokio  Higher  Technological  School,  Tokio^ 
Japan.  Consulting  Engineer  of  Negishi  Rolling  Mill, 
Tokio,  Japan.  Tokio,  /apOA 

tyNm,,  Pkedbbick  William,  R  M.,  1899.  Assistant  tn  Me- 
chanical   Engineehng,  Michigan    College    of    Minea. 


Pabnall,  WnxiAU  Edward,  B.  S.,  1888.  Superintendent 
Stanq)  Mill,  National  Mine,  Ontonagon,  Mich.  Min- 
ing Engineer  and  Chemist,  Champion  Mine,  Beacon, 
Mich.  Electrical  Engineering  Course  in  Cornell  Uni- 
versity, Ithaca,  N.  Y.  and  Massachusetts  Institute  of 
Technology,  Boston,  Mass.  In  charge  of  the  installa- 
tion of  the  0ectric  Haulage  Plant,  Cleveland  and  Iron 
Cliffs  Mining  Co.,  Ishpeming,  Mich.  In  charge  of  the 
Installation  work  for  the  Morgan  Gardner  Electric 
Co.,  Chicago,  III.  Electrical  Engineer  for  Osborne, 
Seager  &  Co.,  West  Newton,  Pa.  Assistant  Superin- 
tendent of  the  Tamarack  Mine,  Calumet,  Mich.  CaUimtt 

PlACOCK,  Dan  C,  E  M.,  1898.  Chemist  for  Commonwealth 
Iron  Co.,  Commonwealth,  Wis.  Mining  Engineer, 
Champion  Iron  Co.,  Beacon,  Mich.  Btacon. 

PxAsce,  Hakkv  a.,  B.  S.,  E.  M.,  1902.  Engineer  and  Chem- 
ist, Commonwealth  Iron  Co.,  Commonwealth,  Wis. 

Commonwealth,  Wit. 

^^kascs,  Louis  Chester,  B.  S.,  E.  M.,    igoi.    Instructor    in 


Hich.  Miner,  Lake  Superior  Mine,  Ishpetniiv,  Mich. 
With  R.  J.  Hosner,  Romeo  Door  Hanger  Co.,  Romeo, 
Mich.  Conductor,  West  End  Street  Rj.,  Boston,  Mass. 
Farmer,  I^wtey,  Florida.  Clerk,  Baltimore  Dairr 
Lunch  Co.,  Boston,  Mass.  Clerk,  Canfield  &  Spier,  At- 
torneys, Ml  Clemens,  Mich.       (Deceased,  1S99.) 

RXUEK,  Eun,  Fredekick,  B.  S.,  E.  M.,  igoo.  Assistant  Engi- 
neer of  Construction  Redridge  Dam,  Redridge,  Mich. 
Mining  Engineer,  Isle  Royale  Mining  Co.,  Houghton, 
Mich.  Engineer  for  Cole  &  McDonald  Exploration  Co., 
Virginia,  Minn.  Assistant  Mining  Engineer,  Corrigan, 
McKinney  &  Co.,  on  the  Mesaba  Range,  Stevenson 
Mine,  Hibbing,  Minn.  Hibbing,  Mmm. 

RSYHOLDS,  Fredfjuck  LLEweiivM,  E.  M.,  1898.  Chemist  with 
Universal  Fuel  Co.,  Chicago,  IlL  Chemist  and  Engi- 
neer, British  Gold  Mines  of  Mexico,  Ltd.,  at  Mina  La 
Colorado.  Matafe,  via  Uret,  Mi*. 

Richardson,  Henby  Harbison,  B.  S.,  E.  M.,  igoi.  Assistant 
to  Superintendent  of  Buildings,  Mtckigan  College  of 
Mines.    Assistant  Superintendem,  Pinto  Creek,  Copper 
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SmsuM,  Jamss  Wilson,  B.  S.,  1901.  Asnstaiit  Superintend- 
ent, Tamandc-Oaccola  Consolidated  IGniiig  Oo.'s 
Stamp  Mills.  Snperintendent,  Qtdncy  Miniiig  Oo.'s 
Stamp  Mills,  Mason,  Mich.  Masam, 


Slock,  Gnncc,  B.  S.,  1895 ;  E.  M.,  18961  Assistant  in  Draw- 
ing, Michigan  College  of  Mines.  Inqtector,  I*  S.  ft  L 
Ry.,  Marquette,  MidL  Sub-Inspector,  U.  S.  Biigineer% 
Portage  I^e  Ship  Canals^  Hou^^ton,  Mich.  Assistant 
Superintendent  in  Construction  of  Arcadian  Stamp  MiUL 
Hancock,  Mich.  Assistant  Engineer,  Tkmaii^  and 
Osceola  Consolidated  Mines,  Calumet;  Mich.  Calmmit 


Smith,  Knowlss  Buidsttc,  B.  S.,  E.  M.,  1901.  Geologist 
and  Topographer  on  Hilljrer's  Geological  and  Topo- 
graphical Survey  of  Northern  Minnesota.  Instructor  in 
the  Department  of  Geology  and  Mineralogy,  Michigan 
College  of  Mines.  Mining  Engineer  and  Assayer,  Pres- 
cott,  Ariz.  Prescott,  ArtM. 

Smith,  Samuel  Russell,  B.  S.,  1902.  Assistant  Mining  En- 
gineer, Mass  Consolidated  Mining  Co.,  Rockland,  Mich. 
Engineer  and  Superintendent  of  Construction,  Mass 
Mill.  Assistant  Mining  Engineer,  Mahoning  Mine,  Ely, 
Minn.  Superintendent  of  Exploration,  Mahoning  Ore 
and  Steel  Co.,  on  Vermilion  Range,  Ely,  Minn.         Efy,  Afinn. 

Smith,  Ward  Brain  ard,  B.  S.,  E.  M.,  1901.  Assistant  Engi- 
neer, Tennessee  Coal,  Iron  and  R.  R.  Co.,  Blocton,  Ala. 
Civil  Engineer,  Railroad  and  Telephone  Construction, 
Champion  Lumber  Co.,  Orvisburg,  Miss.  Orvisburg,  Miss, 

Smith,  Willard  Joseph,  B.  S.,  E.  M.,  1899.  Mining  Engi- 
neer, Wolverine  and  Mohawk  Copper  Mines.  Assist- 
ant Superintendent,  Wolverine  and  Mohawk  Copper 
Mines,  Kearsarge,  Mich.  Kiorsargi, 

SNtLL,  Henry  Vincent,  B.  S.,  1898 ;  E.  M.,  1899.  Assistant 
Engineer,  War  Eagle  and  Centre  Star   Mining  Cos., 


Svrtov,  WiLUAU  John,  6.  S.,  B.  M.,  iSgS.      Instructor  in 

Mineralogy  and  Petrography,  Michigan  College  of 
Mines-  Geolc^ist  and  Consulting  Engineer,  Esquimault 
and  Nanaimo  Railway  Co.  Victoria,  B.  C. 

Tbouas,  Jakes  Abthuk,  B.  S.,  E.  M.,  iSpt).  Tranut  man, 
Michigan  Geological  Survey,  Hougtiton,  Mich.  Assist- 
ant Mining  Engineer,  Old  Dominion  Copper  Mining  and 
Smelting  Co.,  Globe,  Ariz.  Globt,  AfiM. 

TowEB,  Louis  LoveuL,  E.  M.,  1895.  Sub-Inspector  on  Dredge, 
United  States  Engineers,  Grosse  Point,  Mich.  Mining 
Engineer,  Cook's  Inlet,  Alaska.  Deputy  Mineral  Sur- 
veyor, Morthport,  Wash.  Mining  Engineer,  LeRot 
Mining  and  Smelting  Co.,  Northport,  Wash.  Civil  tnd 
Mining  En^neer,  Colville,  Wash.  Mining  Engineer, 
Northport,  Wash.  Northport.  IFaik. 

IVSKGon,  Sauuel  Rsed,  E  M.,  1893.  City  Engineer,  Red 
Jacket,  Midi.  Assayer,  Tremont  Gold  Mining  and  Wil- 
ing Qa.,  Gould,  Mont  Assayer,  Diamond  Hill  Mining 
Co.,  St  Louis,  Mont      Mining  Engineer  and  Assajw 


uo.  Assistant  engineer.  <Jopper  tunge  k.  k.  v;a 
Mining  Engineer,  Donora  Mining  Co.,  Palmer,  Mich. 
Mining  Engineer,  Inter-State  Iron  Co.,  (Jones  ftLangb* 
lin)  Virginia,  Minn.  Virginia,  ifJMk 

Van  Orden,  Frank  Lvon,  B.  S.,  E.  M.,  1899.  Mining  Engi- 
neer, Wyandot  Copper  Co.,  Houghton,  Mich.  Superin- 
tendent, Wyandot  Copper  Co.,  Houghton,  Mich.    Houghton, 

Wakefield,  Arthur  Albert,  B.  5.,  1890.  Mining  Engineer, 
Fronteriza  Silver  Mining  and  Milling  Co.,  Velardena, 
Mex.  Mining  Engineer,  Hurley,  Wis.  Mining  Engineer, 
Velardena,  Mex.  Mining  Engineer,  South  McAlister, 
I.  T.  Mining  Enpneer,  State  of  Chihuahua,  Mex.  Ex- 
plorer, Gogebic  Range.  Engineer,  Tilden  Mine,  Oliver 
Iron  Mining  Co.,  Bessemer,  Mich.  Manager  of  Look 
Out  Mining  Co.'s  Properties  at  Niblack,  Prince  of 
Wales  Island,  Alaska.  Kelckikan,  Alaska, 

Walker,  Elton  WaLARD,  B.  S.,  E  M.,  1896.  Assistant  Ha^- 
neer,  Calumet  and  Hecla  Mine,  Calumet  Minii^  En- 
gineer, Old  Dominion  Mining  Co.,  Globe,  Ariz.  Chief 
Engineer,  Tombstone  Consolidated  Mines  Co.,  Ltd    A»- 


Wraith,  Williak,  E.  M.,  1894-  Resident  Engineer  for  Canon 
City  Coal  Co.,  Rockvale,  Colo.  Engineer  for  Vulcan 
Fuel  Co,,  at  Newcastle,  Colo.  Assistant  Civil  Engineer, 
Boston  and  Montana  Consolidated  Copper  and  Silver 
Mining  Co.,  and  Butte  and  Boston  Mining  Co.  Civil 
Engineer,  Boston  and  Montana  Consolidated  Copper 
and  Silver  Mining  Co.,  and  Butte  and  Boston  Mining 
Co.,  Butte,  Mont  Mechanical  Engineer,  Boston  and 
Montana  Consolidated  Copper  and  Silver  Mining  Co., 
Butte,  Mont  Buttt,  Uo»l. 

WuCBT,  Chables  Wqxiau,  B.  S.,  E.  M.,  1902.  Instructor  In 
Geology  and  Mineralogy,  Michigan  College  of  Mines. 

Houghlou. 

Zhbtuchb,  YcHAao  Makia,  B.  S.,  E  H.,  1896.  Mining  Engi- 
neer, San  FrandKO  Mine,  Conception  del  Oro,  Hex. 

Zaeateeas,  Zac.,  Mex. 


Present  Location  of  Graduates. 


Alabama 4  Montana 

Alaska i  Nevada 

Arizona i6  Ohio    

British  Columbia 5  Oregon   2 

California 3  Peru 


Colorado lo 

Cuba   I 

France i 

Honduras i 

Idaho I 

Illinois 6    Washin^on 

Japm I    Wisconsin 


Russia  

South  Africa 4 

South  Dakota 

Texas   

Utah    10 

3 

S 


Mexico  17   Wyoming 4 

MichiR:an   63 

Minnesota   20    Deceased    4 

Mississippi I  

Missouri 2       Total  202 
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conflicts;  that  is,  he  must  not  choose  two  subjects  which  have 
common  recitation  or  lecture  period. 

No  hour  table  is  given  for  the  practice  courses  of  the  summi 
term,  the  practice  work  in  Mine  Surveying  and  Mining  (R  3),  w 
the  excursions  to  the  mines,  mills  and  field  in  the  courses  R 
(Principles  of  Mining),  M  11  (Mechanical  Engineering  II.}  an 
Y  r  (Principles  of  Geology).  While  pursuing  any  one  of  the  practii 
courses  the  student  devotes  to  it  his  whole  time.  The  excursions  1 
the  other  courses  are  arranged  for  while  the  courses  are  in  progrcs 
Therefore  no  hour  tables  are  necessary. 
MAPS. 

To  make  clear  the  fact  of  the  location  of  the  College  of  Mini 
in  the  midst  of  active  mining  operations,  two  maps  are  showa 

The  first  gives  a  detailed  exhibit  of  the  Portage  I^e  Hinin 
District,  which  forms  the  immediate  vicinity  of  the  College.  Mo 
of  the  active  copper  mines  within  the  territory  covered  by  this  ma 
are  indicated  on  it 

The  second  is  a  general  map  of  the  mineral  districts  of  tt 

Upper  Peninsula.     It  shows  the  various  iron  and  copper  nngi 

which  are  accessible  from  the  College.    No  attempt  has  been  mad 

to  indicate  the  different  mining  districts  of  the  0>pper  Range,  nt 

I  of  the  Iron  Ranges. 


Explanadon  of  Tables  and  Maps 

TABLES. 

TaUe  I  diows  tbe  term  or  tenns  in  which  emch  subject 
taught,  its  propofftkNiftte  credit  in  tentiis  of  a  anit»  Utt  number 
times  each  wcdc  that  the  student  must  ^pear  in  cUiss-room 
recitation  or  lecture,  and  the  total  number  oi  hours  eadi  wedc 
avenge  student  is  eapected  to  pass  upon  the  subject  This  totsl  in-j 
dudes  both  laboratory  and  study  time  with  the  class-room  time.] 
The  time  spent  at  the  College  includes  both  the  recitation  and  hb- 
ontoiy  hours. 

T^les  II,  III,  IV,  and  V  show  the  particuhu'  hours  in  esdi 
week  at  which  the  student  tiking  a  given  subject  meets  the  instruc- 
tor in  the  class-room  for  recitation  or  lecture. 

These  tables  do  not  show  the  laboratory  hours,  which  must  be 
arranged  with  the  instructors  having  charge  of  the  work.  These 
may  differ  widely  for  different  students. 

In  choosing  his  subjects  for  any  year  the  student  must  avoid 
conflicts;  that  is,  he  must  not  choose  two  subjects  which  have  a 
common  recitation  or  lecture  period. 

No  hour  table  is  given  for  the  practice  courses  of  the  summer 
term,  the  practice  work  in  Mine  Surveying  and  Mining  (R  3),  nor 
the  excursions  to  the  mines,  mills  and  field  in  the  courses  R  x 
(Principles  of  Mining),  M  11  (Mechanical  Engineering  II.)  and 
Y  I  (Principles  of  (}eology).  While  pursuing  any  one  of  the  practice 
courses  the  student  devotes  to  it  his  whole  time.  The  excursions  in 
the  other  courses  are  arranged  for  while  the  courses  are  in  progress. 
Therefore  no  hour  tables  are  necessary. 

MAPS. 

To  make  clear  the  fact  of  the  location  of  the  College  of  Mines 
in  the  midst  of  active  mining  operations,  two  maps  are  shown. 

The  first  gives  a  detailed  exhibit  of  the  Portage  Lake  Mining 
District,  which  forms  the  immediate  vicinity  of  the  College.  Most 
of  the  active  copper  mines  within  the  territory  covered  by  this  map 
are  indicated  on  it 

The  second  is  a  general  map  of  the  mineral  districts  of  the 
Upper  Peninsula.  It  shows  the  various  iron  and  copper  ranges 
which  are  accessible  from  the  College.  No  attempt  has  been  made 
to  indicate  the  different  mining  districts  of  the  Chopper  Ranges  nor 
the  subdivisions  oi  t\ie  lioa'^Ani.^a, 
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Iron  Mountain  High  School. 

Ironwood  High  School. 

Ishpeming  High  School. 

Ithaca  High  School. 

Jancsvillc  High  School,  Janesville,  Wis. 

Kalamazoo  High  School. 

ICansas  City  Manual  Training  High  School,  Kansas  City,  Mo. 

Lake  Linden  High  School. 

L'Anse  High  School. 

Ludington  High  School. 

Manistee  High  School. 

Manistique  High  School. 

Marquette  High  School. 

Menominee  High  School. 

Michigamme  High  School. 

Michigan  Military  Academy. 

Milwaukee  Academy,  Milwaukee,  Wis. 

Milwaukee  East  Side  High  School,  Milwaukee,  Wis. 

Milwaukee  South  Side  High  School,  Milwaukee,  Wis. 

Milwaukee  West  Side  High  School,  Milwaukee,  Wis. 

Morgan  Park  Academy,  Morgan  Park,  111. 

Muskegon  High  and  Hackley  Manual  Training  Schools. 

Negaunee  High  School. 

Northwestern  Military  Academy,  Highland  Park,  Chicago,  111. 

Norway  High  School. 

Phoenix  High  School,  Phoenix,  Ariz. 

Port  Huron  High  School. 

Racine  College,  Racine,  Wis. 

Reed  City  High  School. 
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Ryan  High  School,  Appleton,  Wis. 
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San  Antonio  Academy,  San  Antonio,  Tex. 

Sault  Ste.  Marie  High  School. 

Shattuck  School  for  Boys,  Faribault,  Minn. 

Steele  High  School,  Dayton,  Ohio. 


Butte  Business  College,  Butte,  Mont. 

Calumet  High  School. 

Caro  High  School. 

Clio  High  School. 

Cobb  and  Arms  Classical  School,  Chicago,  III. 

Detroit  Central  High  School. 

Detroit  Eastern  High  School. 

Detroit  Western  High  School. 

Detroit  Uniersity  School. 

Duluth  High  School,  Duluth,  Minn. 

Edgerton  High   School,  Edgerton,  Wis. 

Escanaba  High  School. 

Ferris  Institute,  Big  Rapids. 

Flint  High  School. 

Gladstone  High  School. 

Grand   Rapids  Central   High  School. 

Grass  Lake  High  School. 

Hadley  High  School, 

Hancock  High.  School. 

Houghton  High  School. 

Hyde  Park  High  School.  Hyde  Park.  Chicago,  III. 

Ionia  High  School. 


A  3.    Plane  Trieonometiy. 

Three  timet  a  week,  twelve  weeks.  To  count  as  four-tenths 
of  a  credit.  To  be  preceded  by,  or  accompanied  with,  A  I 
(Algebra).    Messrs.  Simpson,  Rood,  and  Haigler. 

A  3.    Spberical  TiigOBOinetiy. 

Sii  limes  a  week,  five  vveeks.  To  count  as  three-tenths  of  a 
credit.  To  be  preceded  by  A  2  (Plane  Trigonometry).  Pro- 
fessor Fisher  and  Mr.  Grant. 

A  4.   Analytical  Geomeby. 

Four-  timet  a  week,  twenty-one  weeks.  To  count  as  nine- 
tenths  of  a  credit  To  be  preceded  by  A  2  (Plane  Trig- 
onometry). Messrs.  Siupsok,  Rood,  and  Haigleb. 

A  5.    Differential  and  Integral  Calcnloi. 

Four  times  a  week,  twenty-eight  weeks.  To  count  as  eleven- 
tenths  of  a  credit.  To  be  preceded  by  A  4  (Analytical  Oom- 
etry),  and  B  i  (Physics),  and  preceded  by,  or  accompanied 
with,  B  4  (Physics).  Professor  Fisher,  Mr.  Grant  and  Mr. 
Simpson. 
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C  HBCHAHKS. 
Professor  Fisher  omd  Mr.  Gremi. 


Three  Hwus  m  week,  sixteen  wcdcs.  To  count  as  five-tenths 
off  a  credit.  To  be  preceded  by,  or  accompanied  with,  A  5 
(Calcnhs).    Professor  FIshek  and  Mr.  GttAMT. 


Andlftfe 

Tliree  timus  m  week,  twelve  wedcs.  To  count  as  fbnr-tendu 
of  a  credit.  To  be  preceded  by  C  i  (Analytic  Mechanics). 
Professor  FteHxa  and  Mr.  Gsant. 


F.  CHBMISTST. 

ProfessK>r  Kofnig  and  Dr.  Fem^kcs,  Dr,  Smith,  Dr.  Niles  and  Mr. 

F  I.    General  Szpeiimental  Chemistry. 

TuyIz'c  hours  a  tcvrt,  twenty-eight  weeks.  To  count  as 
el  even -tenths  of  a  credit.  Professor  Koenig^  Dr.  Niles  and 
Mr.  Wilson. 

F  J.    Blowpipe  Analysis. 

Txif*:'c  hours  a  zceck^  five  weeks.  To  count  as  two-tenths 
of  a  credit.  To  be  preceded  by  F  i  (General  Experimental 
Chemistn-^.     Professor  KoExrc  and  Dr.  SMrrH. 

F  3.    Qualitative  Analysis. 

Txvehe  hours  a  xveek,  twenty-eight  weeks.  To  count  as 
eleven -tenths  of  a  credit.  To  be  preceded  by  F  i  (General 
Experimental  Chcmistr>')  and  F  2  (Blowpipe  Analysis). 
Professor  Koeniu  and  Dr.  Smith. 

F  4.    Ydlnmetric  Analysis. 

Txi'tlzT  hours  a  ueek,  twelve  weeks.  To  count  as  five-tenths 
of  a  credit.  To  be  preceded  by  F  3  (Qualitative  Analjrsis). 
Professor  Koevig  and  Dr.  Fefnekks. 


Professor  Austik. 


ProftuoT  Aiutvt  and  Mr... 


Ore  DreniDg. 

Two  hours  a  votek  in  class  room,  and  four  hours  a  xotek  in 
Laboratory,  sixteen  weeks,  winter  term  and  first  half  of  spring 
term.  To  count  as  four-tenths  of  a  credit.  To  be  preceded  by 
Q  3  (Hydraulics),  and  W  3  (Mineralogy),  and  preceded  by 
or  accompanied  with  G  i   (Assaying).     Professor  Austin  and 


Practice  Work  in  Ore  Dreasins  and  Metallnrgy. 

Forty-five  hours  a  iveek,  six  weeks,  first  half  of  31 
Ore  Dressing  Mill,  four  weeks.  Blast  Furnace  work,  two 
weeks.  To  count  as  one  credit.  To  be  preceded  by  G  3 
(Metallurgical  Laboratory  Practice)  and  S  3  (Ore  Dressing). 

Professor  Austin. 


H.  UECHAHICAL  ENQHTBBKINO. 

>«or  Hood,  Messrs.  Ckristensen,  DeLay,  MeCrath  mtd  Dodge. 

Sbop  Practice. 

Forly-iive  hours  a  week,  twelve  weeks.     To  count  as  two 

credits.    Messrs and  McGbath. 
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■  14.    Av  C«4BHB«i  aai  Air 

Three  hmes  a  week,  ten  weeks.  To  ooant  as  three-tenths  of 
a  credit.  To  be  preceded  bj  M  10  (Pumps  and  Pnnq^tng 
\fachmerj>.     Professor  Uoooi 

M3- 


Fifteen  hours  a  week,  eleven  weeks.  To  count  as  six-tenths 
of  a  credh.  To  be  preceded  bj  M  i  (Properties  of  Materi* 
als),  M  16  (Machine  Drawing),  and  preceded  bj,  or  accom- 
panied with,  C  2  (Analytic  Mechanics).     Mr.  Chkistcnsch. 


M  IS.    Mfrhawifil  Kagimprrrag  m. 

Three  timus  a  vceek,  twelve  weeks.  To  coont  as  four-tenths 
of  a  credit.  To  be  preceded  by  M  11  (Mechanical  Engineer- 
ing IL),  and  preceded  by,  or  accoiiq>anied  with  C  2  (Analytic 
Mechanics),  and  fall  term  of  M  4  (Mechanics  of  Materials). 
Professor  Hooo. 

M  13.    Mechanical  Engineering  IV. 

Th^ic  times  a  i^cck.  ten  weeks.  To  count  as  three-tenths  of 
a  credit.     To  be  preceded  by  M  12  C  Mechanical  Engineering 

lIL.i.     Prcfcssor  Hood. 

M  9.    Mechanical  Engineering  Laboratory  Practice. 

Forty-fiic  hours  a  ucek,  six  weeks.  To  count  as  one  credit. 
To  be  preceded  by  M  13  O^^hanical  Engineering  IV.).  Pro- 
fessor Hood  and  Mr.  Chrjstexsek. 


N.    ELECTRICAL  ENGINEERIlfG. 

Professor  Hood  and  Mr.  DeLay. 

N  I.    Electrical  Engineering. 

Three  hours  a  n'cek,  twenty-three  weeks.  To  count  as  seven- 
tenths  of  a  credit.  To  be  preceded  by  M  11  (Mechanical 
Engineering  II.),  and  B  i  and  B  4  (Physics).    Mr.  DeLay. 

N  3.    Electrical  Laboratory  Practice. 

Forty-five  hours  a  neek,  six  weeks.  To  count  as  one  credit. 
To  be  preceded  by  N  i  (Electrical  Engineering  II.).  Pro- 
fessor Hood  and  Mr.  De  Lay. 


It  is  the  intention,  therefore,  to  give  the  instructicm  in  tbii 
department  in  such  a  manner  as  will  make  prominent  those  subjects 
or  portions  of  subjects  which  will  be  of  actual  use  to  the  student, 
and,  later,  to  the  engineer.  The  value  of  the  study  of  mathematics 
in  developing  the  power  to  do  vigorous  and  logical  thinking  is  not 
underestimated,  but  it  is  thought  that  the  effort  to  master  the  logic 
of  the  subjects  necessary  to  the  engineer  will  afford  the  student 
ample  opportunity  to  develop  this  power. 

Every  effort  is  made  to  see  that  the  student  takes  advant^e  of 
the  opportunity  thus  offered.  At  each  step  of  his  progress  he  is 
required  to  think.  The  ability  to  describe  a  given  method,  or  to 
correctly  quote  a  given  formula,  and  to  apply  either  to  a  given  case, 
Is  in  no  instance  accepted  as  sufficient  The  student  is  required  to 
logically  derive  the  method  or  formula,  and  to  demonstrate  its 


The  courses  offered  in  mathematics  are  the  following: 
A  1.    Algebra. 

Messrs.  Simpsom,  Rood  and  Haiclee. 

The  course  includes  the  Theory  of  Limits,  Logarithms,  Pro- 
gressions, Binomial  Theorem,  Undetermined  Co-efficients,  Series  ui<t 


work  he  is  to  pursue  will  lie  with  him.  Text  books  arc  Nichol's 
Manual  of  Laboratory  Physics,  and  Stewart  and  Gee's  Elementary 
Practical  Physics,  Vols.  I,  and  III. 

Twenty-four  hours  a  week,  last  five  weeks  of  the  spring  term. 
To  count  as  four-tenths  of  a  credit. 

B  3.    Electrical  Heasuiementa. 

Professor  Fisher. 

The  increasing  use  of  electricity  in  mining  and  related  industries 
has  caused  (he  Michigan  College  of  Mines  to  give  particular  atten- 
tion to  this  subject. 

This  course  is  offered  to  those  who  are  making  Electrical  En- 
gireermg  their  principal  subject,  to  those  who  intend  taking  up  Elec- 
trolytic or  Electro -metallurgical  work,  and  to  any  others  who  wish 
to  become  familiar  with  those  modem  methods  of  electrical  measure- 
ment necessary  wherever  (here  is  made  any  practical  application  of 
this  agent. 

In  the  course  are  included  the  measurement  of  Current,  Resist- 
ance, Potential  Difference,  Electromotive  Force,  Quantity,  Capadtjr, 
Mutual  and  Self  Induction,  Strength  of  Field,  etc. 


i  Fktftslaad  II.  Statka  md 
I,  n  vadc  Ac  basb  of  dns  snd  die  fbOowinK  o 
Siiqcct  C  I  ocoyies  ifane  boon  in  class  room  >nd  three  in  die 
LaboT3tOTT  e*cb  wed:  tcr  sixtcoi  weeks,  in  die  winter  and  ^ring 
;«■:!»,    To  coont  as  fire-temhs  of  a  credit 

To  tv  pretcdcd  br  B  I  (Pfajsks),  and  preceded  bj,  cr  accom- 
panied with  A  5  (.CalnJns). 

C  ■.    AMiytie  MTbtniet 

Professor  FiSHEi  and  Mr.  Gkant. 

Sobjeci  C  a  ccaiimies  ibe  work  began  in  C  i,  and  is  given  three 
hours  in  dass  room  and  three  to  the  laboratory  each  weelc,  twelve 
weeks,  in  the  fM  term.    To  count  as  four-tenths  of  ■  credit. 

Tc  be  preceded  by  C  I  (Analjrtic  Mechanics). 


F.  CHEKISTBT. 

Proftuor  Koemig,  and  Dr.  Fenukts,  Dr.  Smith,  Dr.  Nilet  and  Mr. 
ffilson. 

The  instruction  in  Chemistty  is  designed  to  excite  in  the  student 
■  love  for  experimental  ion  and  to  train  him  to  inductive  thinking. 
If  this  aim  can  be  idched,  or  it  it  can  only  be  approximated,  it  is 
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tioo.  indnding  boisdng  engines*  air  comprcston,  pmnpt  and  boilefs 
of  many  Idndi.  So  far  as  possible  these  opportunities  are  nsed  in 
preference  to  the  college  eqnqmient 

M  la    Poqpa  aad  Ponping  MmMwmj. 

Professor  Hoodl 

Three  Hmus  a  week,  twelve  wedcs,  fall  term.  To  count  as  fonr- 
tenths  of  a  credit  To  be  preceded  bj  M  ii  (Mechanical  Engineer- 
ing IL),  and  preceded  bj,  or  accompanied  with  C  a  (Analjtie 
Mechanics). 

Discussion  of  pomp  problems  and  of  pnnqi  details,  sodi  as 
pistons*  plungers,  and  methods  of  packing  them;  site  of  snctioo  and 
detiveiy  pipes,  air  and  vacuum  chambers,  etc  Ty^tM  of  pumps- 
force  pumps,  cnmk  and  flj  wheels,  direct  acting  duplex,  conqKwnd 
and  trii^e  expansion  pumps,  fire,  mine,  rotary,  centrifugal,  and  high 
duty  pumps.  Duty  trials  of  pumps.  Barr^s  Pumping  Machineiy, 
and  lectures. 

M  iz.    Mechanical  Engineering  IL 

Professor  Hood. 

Fifteen  hours  a  week,  first  five  weeks  of  spring  term.  To  count 
as  three-tenths  of  a  credit.  To  be  preceded  by  M  5  (Mechanical 
Engineering  I.),  M  16  (Machine  Drawing),  M  i  (Properties  of 
Materials  of  Engineering)  and  M  2  (Shop  Practice).  The  same 
text  book  is  completed,  some  subjects  being  amplified  by  lectures. 

The  very  extensive  and  varied  power  plant  equipments  in  the 
immediate  neighborhood  will  be  used  as  illustrative  material  to 
familiarize  the  student  with  the  details  introduced  into  the  course. 
Trips  of  inspection  will  be  taken  and  reports  required. 

Questions  raised  in  these  general  courses  (M  5  and  M  11)  are 
specially  treated  at  length  in  subjects  M  9,  M  10,  M  12,  M  13,  M  14, 
M  3  and  parts  of  Q  2  and  R  2. 

M  za.    Mechanical  Engineering  in. 

Professor  Hood. 

Three  times  a  week,  twelve  weeks,  fall  term.  To  count  as  four- 
tenths  of  a  credit.    To  be  preceded  by  M  11  (Mechanical  Engineer- 


Fitch,  Richard  Smithson,  Warrensburg,  Mo. 

Hunt,  Roberl  Courtney,  Houghton. 

McCausland,   George  William,  Saginaw. 

Merrell,  Millard  Clinton,  Oakland,  Col. 

Sherburne,  E.  Bertrand,  Chicago,  III. 

Swift,  Heman  Leigh,  Hamden,  Conn. 

Worcester,  David  Dows,  Detroit. 

Zarate,  Jose   Ceeilio,  Guadalajara,  Mtx. 


Kentucky    i 

Minnesota  i6 

Mi..om    3 

New  York  4 

North  Carolina  i 

Ohio    4 

Oregon   1 

Pennsylvania  3 

Scotland    2 

Texas    i 

Washington    1 

Wisconsin   13 

Total   331 

Average  Age  of  Students,  1903-04 22}j  yean 
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